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Controversial issues and the teaching of A-Level Biology: 
possibilities and problems 



This thesis focuses on the espoused beliefs, values and attitudes of experienced 
A-Level Biology teachers in relation to the teaching of controversial biological 
issues. Of major interest is the thinking behind what the teachers in this study 
regard as the possibilities and problems for the teaching of controversial issues 
given the teaching context in which they work. 

In this study an intervention approach is adopted and conceptualised as a 
wholly, negotiated venture between the researcher and four, individual, 
experienced A-Level Biology teachers through the development, 
implementation and subsequent reflection on one or more lessons addressing 
one specific controversial issue. All participants teach in comprehensive LEA 
controlled schools and are considered expert practitioners. The research seeks 
to gain an understanding of the rationale these teachers have for the use of 
controversial issues in their A-Level Biology teaching practice. Four issues are 
investigated - organ transplantation, infertility, diabetes and animal 
experimentation. 

What emerged from this study is a set of variables which enable the 
identification of conditions whereby the use of controversial issues for the 
teaching of A-Level Biology might be possible. 

The significance and implications of these findings in terms of teacher 
education and professional development and an agenda for further research 
are discussed in the final chapter. 
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Chapter One: Introduction 

Background to the Thesis 



1.1: Autobiographical Context 

The origin of the research reported in this thesis lies in the concerns and 
interests in the teaching of biology the writer had whilst working as an A- 
Level Biology teacher at several comprehensive. New South Wales high 
schools in Australia. During this time, apart from her role as co-ordinator 
of senior biology classes, she was actively involved in the exploration of 
new and innovative ways of presenting biology with colleagues at the 
schools in which she taught, and through the local professional science 
teachers' association. When the researcher in this role presented novel 
ways of learning biology to students, the response seemed to be generally 
favourable, not only from the more able students but also from the 
somewhat reluctant learners, particularly when discussion focused on 
recent media reports of a more controversial biological nature. At the 
time this appeared to be a powerful learning strategy for many students. 

More recently, the writer has been a member of the academic staff of an 
Australian university department of education where she has been 
involved in the professional development of student science teachers and 
in the provision of on-going professional assistance to those science 
teachers involved with student practicum. It was in this role as science 
educator that the researcher had the opportunity to pursue two interests; 
first, to further conceptualise her perception of how controversial issues 
might best be used to teach biology to post-16 students and second, to 
present these ideas for comment to both beginning and experienced 
teachers. 

As a consequence of this experience and the anecdotal evidence gathered 
from classroom teaching, the initial interest of the researcher was in the 
underlying reasons why many students found the discussion of 
controversial issues and the associated biological content of interest. 



Therefore, the initial interest in this thesis was directed towards the 
manner in which students might best come to understand some of the 
major biological concepts underpinning more recent biological research 
and with this, some of its more controversial aspects. However on reading 
the literature concerning the teaching of controversial issues, the beliefs 
science teachers have concerning the nature of science and how science 
might be taught, it became apparent that a more appropriate focus would 
be an exploration of the beliefs, values and attitudes that experienced 
teachers of biology have with regard to the teaching of biological 
controversial issues in the context of their own teaching practice. 

In addition, much of the science education literature dealing with 
curriculum innovation since the 1960's has as its focus the student as 
learner. The success of these innovations is based on some measure of 
student performance. However, within the literature there seems to be 
little mention of teachers, their perspective on curriculum innovation in 
terms of their concerns, beliefs and values and the key role they play in 
ensuring the success or otherwise of these innovations. 

Given all of the above, A-Level Biology teachers were thought to be a 
suitable group for the conduct of this research for three reasons. First, 
apart from several minor changes over the past few years, the A-Level 
Biology syllabus had remained relatively stable in terms of its aims, 
objectives and content. The advantage was that it would seem likely that 
A-Level Biology teachers would not only have established ways of 
working with die syllabus but for this aspect of their teaching, they might 
not be overburdened with curriculum innovation fatigue. This stability 
was in contrast to, for example, the GCSE syllabus which as a result of the 
National Curriculum had undergone major changes in its aims and 
objectives resulting in the need for teachers to evolve new ways of 
working that syllabus. Second, much of the more recent material 
developed for the teaching of science-technology-society (STS) courses in 
Britain has catered for post-16 students. Finally, at A-Level, teachers teach 
within their subject specialist areas and thus their thinking about their 
teaching was more specific to those areas. Thus, in terms of stability of 
teaching approaches, the availability and wide dissemination of STS 
materials for post-16 students and gaining access to subject specialists' 
teaching, experienced A-Level Biology teachers seemed eminently suitable 
for the proposed research. 

However, a concern was that the A-Level Biology syllabus itself might not 
be appropriate for the teaching of controversial issues. This potential 
problem is addressed in the following section by examining the aims and 
objective of the syllabus. 
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1.2: The A-Level Biology (Advanced Level) Syllabus 



In order to demonstrate that the teaching of controversial issues could be 
used within the context of the A-Level Biology syllabus, it is necessary to 
provide an overview of the syllabus in terms of its structure, aims, 
objectives and assessment criteria. 

The A-Level Biology syllabus is a course of study whose purpose is to 
provide post-16 students with a scientific and biological education either as 
a basis for further study at university or as part of a broader education. 

Although numerous examination boards exist within England, Wales and 
Northern Ireland, each producing courses of study at Advanced Level 
from the sciences and humanities, all A-Level Biology syllabuses contain a 
compulsory, common core comprising 35% of each syllabus mandated by 
the Schools Curriculum and Assessment Authority (SCAA). The A-Level 
Biology syllabuses used by teachers in this study were those developed by 
the London Examinations University of London Examination and 
Assessment Council (LEB) 1 and the Associated Examining Board (AEB) 2 . 
Although there are differences between syllabuses in the selection of 
content outside that of the core material, the general aims and assessment 
objectives have much in common. 

1.2.1: Aims 

There are five overriding aims common to each syllabus. These are to: 



• develop an understanding and appreciation of the significance of 
biological facts, concepts and principles in terms of structure, function, 
diversity and interaction of living things; 

• promote and develop a scientific approach in terms of planning and 
conducting experiments; 

• develop a sensitive approach and careful handling procedures towards 
living things and apparatus respectively; 



1 London Examinations Board (LEB), Stewart House, 32 Russell Square, London WC1B 5DN. 

2 The Associated Examining Board (AEB), Stag Hill House, Guildford, Surrey GU2 5XJ. 
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• encourage and promote an understanding of biology in terms of its 
social, technical, economic, environmental and ethical aspects; 

• promote an education in biology as a basis for further study or as part of 
a general education at A-Level. 

It is the first and the fourth of these aims which most obviously could be 
developed via the use of controversial issues. Close examination of the 
syllabus proper would seem to indicate that these syllabus aims could be 
mapped onto current syllabus content, for example, discussion of in-vitro 
fertilisation during a unit of work on human reproduction. 

1.2.2: Assessment Objectives 

These objectives are of two types, knowledge and understanding, and skills 
and processes, both of which are examined at the end of the course. 

Knowledge and Understanding 

Included in this objective are the following: 

• factual knowledge, concepts, principles, theories, definitions and 
relationships; 

• an awareness of the social, ethic, environment, economic and 
technological aspects of biology; 

• appropriate understanding of experimental procedures and techniques. 
Skills and Processes 

Included in this objective are the following: 

• apply biological knowledge, theories, principles and models to new 
situations in order to develop and test hypotheses, interpret results, 
make predictions, draw conclusions and make inferences; 

• address issues of a personal, social, ethic, environment, economic and 
technological nature; 
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• undertake experimental work in a safe, organised manner, taking due 
care of living things and biological materials; 

• interpret and communicate biological knowledge in various ways such 
as prose, models, diagrams, tables and graphs. 



In addition, students are also required to have a basic understanding of 
various mathematical and statistical skills including the display, 
construction and interpretation of graphs, the calculation of percentages, 
ratios, probabilities, means and modes, along with an understanding of 
standard deviations. 

Advocates for the STS approach in science education would regard the first 
of the knowledge and understanding objectives and the first two of the 
skills and processes objectives to be developed through the use of 
controversial issues. 

1.2.3: Assessment 

Even though variation exists between examining boards as to the 
emphasis each places on what is examined, there are generally two 
components of assessment: a written component, usually taking the form 
of two papers together comprising 80% of the final mark and a teacher- 
assessed practical work component comprising 20% of the final mark. 

1.2.4: Rationale 

The above analysis of the aims and objectives of the A-Level Biology 
syllabus demonstrates that there is a requirement for students to become 
familiar with the personal, ethical and social aspects of science. The 
teaching of controversial issues could be one way to approach this syllabus 
requirement. Furthermore, an analysis of the content to be covered seems 
to indicate that several areas of current biological research having social 
and ethical implications could be addressed, reproductive technology being 
one example. 

Thus from the author's teaching and research conducted in Australia (Van 
Rooy, 1993b) and her reading of the literature concerned with science 
education, science technology and society (STS) and controversial issues, 
there seem to be several educationally sound reasons for using 
controversial biological issues as part of an A-Level Biology curriculum: 
first, assisting A-Level students to develop a deeper understanding of the 
nature of biology and its key concepts, in qualitatively different ways from 
those which traditional biology teaching might offer; second, enabling 
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students to discuss the social and technological implications of science; and 
third, developing students' social skills. 

However, the incorporation of controversial issues, arising from scientific 
research and its application into school science seem to present at least 
three major challenges: 

• to determine what recent scientific research and applications might be 
included in school science courses, and how these might be presented to 
students in a meaningful, rational and coherent manner which 
motivates them to learn; 

• to ascertain whether students, in the main, have the necessary academic 
knowledge and skills to grasp such new and often highly sophisticated 
content and contexts; 

• to examine in what ways and to what extent the personal beliefs and 
values of teachers and the constraints under which they work affect the 
incorporation of controversial issues into their normal teaching 
practice. 

It is primarily the last of these challenges which this research seeks to 
address. 



1.3: Overview of the Study 

This introductory chapter has detailed the origin of and rationale for this 
thesis. The following chapter provides a critical review of the literature 
dealing with the nature and teaching of controversial issues, and in 
particular, the possible reasons as to why controversial issues of a more 
scientific nature could play a more significant role in science education. 

Chapters Three and Four give details of the research methodology. The 
first of these chapters details the procedures for data collection along with 
the rationale for the use of a qualitative approach as the most appropriate 
research strategy for this investigation. Rather than simply observing 
numerous teachers going about their usual biology teaching or 
interviewing them about their present teaching practices or even simply 
seeking their views on the teaching of controversial issues, an alternative 
methodology is adopted whereby a small group of teachers developed, 
implemented and assessed one or more lessons on a controversial issue 
with the co-operation of the researcher. Chapter Four describes the 
analytic procedures employed. 
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Chapters Five to Eight report on the findings for each teacher. Each 
chapter begins with a biographical account which describes the 
professional and related experiences relevant to each particular teacher 
together with their reasons for becoming involved in the study. Next, the 
particular controversial issue and how this issue is related to the syllabus 
is discussed. The main body of these four chapters represents a separate 
account of the beliefs, values and attitudes of each teacher with respect to 
the teaching of controversial issues. The accounts are written from the 
perspective of each teacher with the assumption being that teachers are 
experts of their own teaching practice and have a well-developed rationale 
for their classroom actions and beliefs. As a consequence, the research 
undertaken and reported in this thesis is from the perspective of each 
participant. 

The thesis concludes with a summary chapter where the main findings are 
addressed, conclusions are drawn, implications are highlighted - in 
particular those for curriculum innovation - and future research 
directions are suggested. 



Chapter Two: 



The Literature Review 



Controversial Issues - their use in 
science classrooms 



2.1: Introduction 

This chapter deals with the extant literature pertaining to the teaching of 
controversial issues, the central purpose of which is to provide a critique of 
this literature, both in general curriculum areas and more particularly within 
the science curriculum. 

Six themes emerge from the literature dealing with the teaching of 
controversial issues in schools (Stenhouse, 1970; Stradling, Noctor and Baines, 
1984; Wellington, 1986) and, in particular, the teaching of science (Apple, 
1979, 1982a, 1982b; Solomon, 1988, 1992, 1994a; Smith & Mclnerney, 1985; 
Layton, 1990; Pederson, 1992). Accordingly, the main body of this chapter is 
divided into the following sections representing each of the six themes, 
namely: 

• The nature of a controversial issue - this section defines what for this 
research constitutes a controversial issue, given both its generic and 
educational contexts. 

• Arguments advanced in the literature for the use of controversial issues 
in classrooms - this provides a general overview in terms of the 
curriculum. 

• General pedagogic practice in relation to controversial issues - this 
addresses the role and responsibilities of teachers and teaching strategies 
which could be employed for their teaching. 

• Reasons advanced for using controversial issues in science classrooms - 
this takes into account the recent development of the science, technology 
and society movement (STS) and its impact on science education generally. 

• Suggested explanations for the seeming lack of controversial issues in 
the curriculum - this is evidenced in terms of the extant literature. 

• Possible reasons as to why controversial issues of a scientific nature 
might not play such a significant role in science education - this is 
addressed via an examination of teachers' beliefs, values and attitudes 
towards science and classroom pedagogic practice. 



Each section will now be addressed. 



2.2: The Nature of what Constitutes a Controversial Issue 



Three words, controversy , controversial and issue need to be defined in order to 
clarify the generic meaning for the phrase a controversial issue. 

The Chambers Dictionary (1993, p. 371) refers to the word controversy as 
meaning a debate, contention, dispute, a war of opinions; controversial as 
relating to controversy, arousing controversy and, issue as a question 
awaiting decision or ripe for decision (ibid, p. 889). 

The New Shorter Oxford English Dictionary (1993) gives more 
comprehensive definitions for controversy, controversial and issue, and further 
illustrates this with helpful examples from biology and the law: 

Controversy - a disputation or a matter of opinion or (formerly) rival claims, 
(prolonged) argument or debate, especially one conducted in public. 

A.Toffler-'A fierce controversy is ... raging today among biologists over the ... 
ethical issues out of eugenics', (p. 500) 

Controversial - subject to controversy, forming an object of debate; (ibid, p. 

500) 

Issue - the result of a discussion or examination of a question, a decision, a 
conclusion; the outcome of an argument, evidence. 

Issue (law) - the point in question, at the conclusion of the pleadings between 
contending parties in an action, when one side affirms and the other side 
denies, (ibid, p. 1428) 

The Toffler example above is helpful because it encapsulates some of the 
meaning and context (later defined in this section) of what for this research in 
part constitutes a biological controversial issue, that is, one addressing those 
issues of a science, technology and society type nature. The meaning of issue 
in the context of the law is also helpful in thinking about the question of the 
nature of controversial issues discussion in terms of polarities of opinion. 

Discussion of what is controversial and what is an issue depends upon what is 
seen as the essence of controversy as illustrated by the above definitions. The 
very nature of something being a controversial issue seems to imply three 
aspects. First, that there are several opinions on the matter, some of which 
are possibly based on value judgements and not necessarily on empirical 
evidence. Many of these opinions are expressed both publicly and privately. 
Second, that each opinion can be defended in a logical and rational manner 
using whatever empirical evidence, theory or ethical principles are 
appropriate. Third, that interaction can occur between groups and 
individuals holding these divergent opinions. 
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The remainder of this section will be concerned with various definitions of 
controversial issues in the context of education, most notably those found in 
the social studies curriculum (Stenhouse, 1970) where the discussion of 
controversial issues has had a more significant role in the curriculum than it 
has had in the science curriculum during the same time. This role will be 
discussed later in the chapter. 

Controversial issues have been central to the social science disciplines for 
many years. The literature within these disciplines has made repeated 
reference to three eminent social science educators and curriculum 
researchers, L. Stenhouse in the 1970's and R. F. Deardon and B. Stradling in 
the early 1980's. The U.K. Humanities Curriculum Project led by L. 
Stenhouse in the 1970's was the most eminent and influential. Stenhouse 
(1970) in his work wrote: 

A controversial issue involves a problem about which different individuals 
and groups urge conflicting courses of action. 

... by controversial issue we mean one which divides students, parents and 
teachers because it involves an element of value - judgement which prevents 
the issue being settled by evidence and experiment, (pp. 8-9) 

Dearden (1981) follows on with an elaboration of Stenhouse's incorporation 
of conflicting courses of action, judgement and evidence to include reason, by 
writing: 

A matter is controversial if contrary views can be held on it without those 
views being contrary to reason. By 'reason' here is not meant something 
timeless and unhistorical, but the body of knowledge, criteria of truth, 
critical standards and verification procedures which at any given time has so 
far developed. It follows that what at one time is controversial may later be 
definitely settled ... (p. 38) 

Stradling et al (1984) when referring to controversial issues in the context of 
school social studies reserve the term controversial issue for: 

... those problems and disputes which divide society for which significant 
groups within society offer conflicting explanations and solutions based on 
alternative values. Such disputes may be about solutions based on 
alternative values ... about what has happened ... the causes of the present 
situation ... desirable ends to work towards ... appropriate course of action to 
be taken ... the likely effects of that action, (p. 2) 

These three various meanings coupled with the previous dictionary 
references are useful in a general sense because they help to provide a view of 
what in educational terms might constitute a controversial issue, that is, a 
controversy which exists when one's ideas, information, theories or opinions 
are challenged and criticised by others who may hold differing viewpoints. 
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It is the Dearden suggestion as to the meaning of a controversial issue which 
the researcher found helpful in terms of providing a possible focus for 
science. In the context of science, controversial issues could be thought of as 
falling into two different epistemological categories: 



• Those issues/debates which occur between scientists themselves, that 
is, debates within the scientific community about, for example, what 
might constitute reliable scientific evidence. The underlying 
assumption here is that given more time and work of an experimental 
and theoretical nature, the issue currently under debate and discussion 
might be resolved. This category would also include issues of a 
metaphysical nature such as those dealing with science and religion. 
These issues/ debates are termed, for the purpose of this thesis 
Scientific Controversies. 

• Those issues/debates which occur between scientists (those within 
science) and the general public (those outside science). The controversy 
here is over a question of values, that is, the rightness and wrongness of 
values associated with various moral and ethical positions which are 
not resolvable by scientific method. These issues /debates are termed 
for this thesis 'Science, Technology and Society (STS)' Controversies. 

Wellington (1986), in the context of science education, further argues that 
what is to count as a controversial issue should not merely be a basis for 
philosophical gymnastics but a matter of real importance: 

a controversial issue cannot be settled by an appeal to facts, empirical 
evidence or experiment alone. (It will) ... involve value judgements so that 
the issue cannot be settled by facts, evidence or empirical evidence alone 
(and) ... be considered to be important by an appreciable number of people ... 

(pp. 2-3) 

Wellington admits that such requirements rule out certain controversial 
issues, for example, those concerned with scientific or mathematical 
controversy. Here an example would be the controversy concerning the 
physical interpretation of the mathematical formalism of quantum 
mechanics 1 . It could be argued that the inclusion of scientific controversy 
into school science is important because it would give students a much better 
picture of what the scientific community is like, that is, how it operates, what 
are its governing principles and what are its own social norms. His definition 
although interesting is therefore somewhat limiting. Past and present 
scientific controversies have shaped and continue to shape scientific theory 
and understanding. 



1 See Baggott, J. (1994) for a more complete discussion of this controversy. 



For Pederson (1992) whose interest is focused on students, the definition of 
controversy focuses on the social interactions of students and their social 
responses to new materials or ideas: 

A controversy can exist when one student's ideas, information, conclusions, 
theories, or opinions are incompatible with those of another student or when 
incompatible activities occur and the students involved try to reach an 
agreement. New information can be a source of conceptual conflict when the 
new information does not fit what he or she already knows, (p. 374) 

This definition is helpful for the purposes of science education because it can 
be viewed alongside what happens in the scientific community, that is, 
dialogue and discussion of new information which can be a source of 
conceptual conflict, especially when the new information does not fit in with 
current understandings: more particularly what Kuhn (1970) would term a 
paradigm shift in order to facilitate scientific understanding. 

Smith and Mclnerney (1985) address controversy as a challenge to both 
traditional scientific and social values: 



Progress in science increasingly forces confrontation with longstanding 
values and traditions. Those confrontations may result from the application 
of new technology, such as prenatal diagnosis of genetic disorders, or from 
more basic conflicts that result when science as an epistemologic system 
confronts other ways of knowing, as in the conflict between science and 
creationism, (p. 396) 

This definition is useful because it incorporates aspects of the nature of a 
scientific controversy. It encompasses aspects of the history of science and its 
progress which at times has been in conflict with longstanding values and 
traditions. Charles Darwin's Theory of Evolution or the works of Copernicus 
and Einstein provide such examples. 

Aikenhead (1988) points out that almost by definition controversy has no 
correct answer but as with dilemmas and decisions it is associated with 
values. He is also very much in favour of using controversy as a way of 
getting students to think: 

Many science teachers subscribe to the goal of 'teaching students to think'. 

The toughest test, and therefore the most productive learning approach, is to 
engage students in thinking their way through controversies or dilemmas. 

(p. 17) 

Aikenhead's comments are useful especially for the purposes of this study 
because they focus on using controversies and dilemmas in order to teach 
students to think. He hints at the possibility of using controversial issues not 
only to engage students in productive learning but also as tools for teaching 
scientific understandings to students. 
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Bearing the above definitions in mind, for the purpose of this study 
controversial issues have been conceptualised as coming from two differing 
epistemological bases. 

• Scientific Controversies 

These controversies are about what research might be carried out, how 
research findings might be interpreted in relation to theory and/ or how new 
theories/hypotheses might be put forward or tested. In this sense the debate 
could be thought of as being about scientific methodology which includes, 
among other things, conducting experiments, collecting data, analysing 
results and modifying hypotheses/theories in the light of new evidence. 
Essentially the debate here is about how scientific knowledge is advanced 
and progressed. In this context the controversy has the potential to be 
resolved by the application of scientific reasoning. 

Examples of this type of controversy might include: 



• The historical development of the understanding of disease and infection. 

• The nature of light - particle/ wave duality. 

• Metaphysical debate - evolution and the age of the universe. 

From this perspective students at school might learn about: 



• Scientific method - experimental techniques, data collection, formulation of 
hypotheses. 

• Scientific debate - how science and scientists work in relation to the nature 
of the debate pertaining to what constitutes reliable scientific evidence 
through, for example, the development of a historical perspective on the 
ideas about the nature of light or ideas about photosynthesis. 

Using the Dearden definition, one might say that the issue remains 
controversial until contradictory evidence is forthcoming which refutes one 
or both sides of the controversy, as with for example, the phlogiston theory of 
combustion. 
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• Science, Technology and Society (STS) Type Controversies 

These are controversies about the moral, ethical and social impact of science 
and technology on society. In the STS context controversies centre around the 
social, moral and ethical aspects of how science affects the lives of people 
(society) and the environment in which they live. Such debates concerning 
the impact of science on society are not only those of a biological nature, for 
example genetic engineering, but also those found in physics and chemistry, 
for example nuclear power. 

Viewing controversial issues from this social, moral and ethical perspective, it 
seems that for the present there is no generally agreed way of resolving the 
issues. Undertaking further experimental work and collecting more data will 
not resolve the issue. Using scientific methodology may not be helpful. So 
using the Dearden definition, one might say that these STS issues may be 
deemed controversial unless it can effectively be demonstrated that all but 
one of the opposing views with a social, moral or ethical base are contrary to 
reason. 

Examples of this sort of controversial issue include: 

• the release of genetically engineered organisms into the environment; 

• the use of animals for scientific research. 



Thus from the STS perspective of controversial issues, students could: 

• learn about the impact of scientific knowledge on social, moral or ethical 
debate and vice versa; 

• become engaged in learning about both types of controversial issues which 
together hypothetically have the potential to develop conceptual 
understanding of science topics taught in schools. 

Either type of controversial issue has the potential to develop the scientific 
understanding of school students. However, advancing scientific knowledge 
within the science community depends upon the nature of science debate not 
upon the STS debate. 
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For reasons outlined above this research will deal solely with the STS type of 
controversy and so takes controversial issues to mean: 

... those matters of a biological nature which involve social, ethical and/or moral 
aspects such that contrary views can be held without those views being contrary to 

reason. 

There are two reasons for adopting this definition in this study: 

• students from this writer's teaching experience are aware of many topical 
STS issues which often are presented and discussed in the media; 

• teachers more readily recognise social, ethical and/or moral biological 
issues as controversial rather than those to do with the nature of science or 
with scientific controversy (Van Rooy, 1993a). 

In addition, the fact that the body of literature on STS is considerably greater 
than that on the teaching of controversial issues in science seems to suggest 
that it is more relevant to this study. 
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2.3: Arguments Advanced in the Literature for the Use of 

Controversial Issues in Classrooms 

There is a considerable body of literature to date dealing with arguments and 
justifications for the handling and incorporation of controversial issues in the 
school curriculum both in general educational terms (Stradling et ah, 1984; 
Stradling, 1985; Solomon, 1988; Raw, 1989; Dewhurst, 1992), and in some 
subject areas such as the social sciences [e.g. The Humanities Curriculum 
Project - HCP (1972)] and science [e.g. The Discussion of Issues in School 
Science - DISS (Solomon, 1992)]. 

Arguments and justifications for the use of controversial issues in the school 
curriculum as presented in the literature to date suggest four main 
approaches: those concerned with ethical thinking; those concerned with the 
future civic and social responsibilities of students; those addressing the 
sociology of knowledge, and those with their basis in the psychology of 
learning. These will now be addressed in order to provide an overview for 
the context of this study. 

2.3.1: The Ethical Line of Argument 

The ethical thinking line argues that controversial issues help to clarify values 
for students, illustrate various moral positions to students, assist in their 
moral development, develop rationality and reasoning, and foster 
autonomous judgment. Dewhurst (1992) presents the case that the teaching 
of controversial issues could be seen as an interpersonal task between the 
teacher and the students. In this situation, both parties suspend criticism and 
confrontation in order to place themselves in the best empathetic position, 
before discussing various moral perspectives. He believes this to be a very 
positive aspect of the teaching of controversial issues with the proviso that 
the methods used by the teacher involve intervention: 

... I do not see the teacher's activities as being limited to those of facilitator, 
values clarifier or any of the other roles which are recommended partly for 
their usefulness in helping the teacher maintain a neutral stance on the 
issues, (p. 153) 

Dewhurst then sees the role of the teacher as encouraging students to take on 
the perspective of others; establishing points of contact which make reasoned 
discourse possible; and inducting students into a wider domain where they 
are provided with knowledge about controversies, as well as the skills for 
handling those controversies. 
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Singh (1989) warns that what teachers also need to bear in mind and guard 
against is: 

... allowing pupils to come to hold views about an issue or to take a stand on 
it and to think that the justification of such a stance is simply a matter of 
subjective preference, (p. 232) 

and Thelen (1983) points out that: 

Ideologies consist of a mixture of fact and values with values often 
masquerading as facts, (p. 188) 

These writers collectively put forward further arguments to support the use 
of controversial issues in the curriculum. These are the educational 
desirability of students being open to the moral opinions and arguments of 
others, and of being actively engaged in interpersonal interaction and 
discussion, given that others are entitled to have their viewpoints recognised 
and understood, that the incorporation of controversial issues has the 
potential to foster intellectual independence and autonomous judgment for 
what might be termed enlarged thinking [Kant as cited in Dewhurst (1992)], 
and that any clarification of one's own values concerning controversial issues 
is a means forward to understanding the views of others. 

Bridges (1986) sums up the ethical thinking line of argument by suggesting 
that controversial issues foster a number of principles: respect of persons, 
personal autonomy, honesty of opinions, personal detachment from opinions 
and criticism of beliefs which might be taken for granted. Such principles, he 
believes, are developed by constructive, as opposed to destructive, 
controversy in the classroom. 

This then is the ethical thinking line of argument: incorporating controversial 
issues as part of the school curriculum gives students the opportunity to 
develop an appreciation of different values, and of how discussions about 
these values influence real-world situations. Whilst one might find it difficult 
to deny the value or desirability of such goals not only for the teaching of 
controversial issues but also for other aspects of learning, the question of 
feasibility of achieving such goals still remains. 
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2.3.2: 



The Civic and Social Line of Argument 



This line of argument presents the case that controversy, debate, intellectual 
enquiry and discussion are all part of the social fabric. Since schools are part 
of this fabric and controversial issues are an integral and unavoidable part of 
society, they should be presented in the curriculum of all subject disciplines 
and not as a covert part of the hidden curriculum. Thus, any school or 
educational institution intentionally avoiding controversial issues could be 
seen as remiss and inadequate (Stenhouse, 1970; Thelen, 1983; Stradling et ah, 
1984; Hobson, 1989). 

These authors argue that students need the opportunity to learn how to deal 
intelligently with knowledge, values and societal issues which are all aspects 
of life that students confront either presently at school or certainly when they 
leave. Many controversial issues address contemporary social, political, 
economic and moral problems (Spafford, 1993) and as such, it is argued, they 
should be brought to the attention of students. Furthermore, to prepare 
students for adult life in all its facets is an educational responsibility of 
schools. 

Many of the teachers engaged in education would probably not contest the 
desirability of these goals for schooling. As with those of the ethical thinking 
line of argument, the question still remains as to the practicability of 
achieving these goals. A search of the literature has not revealed any 
empirical studies focusing on how such goals might be achieved. 

2.3.3: The Sociology of Knowledge Line of Argument 

Together with the previous ethical, sociological and civic arguments for the 
use of controversial issues in the curriculum are those concerned with the 
sociology of knowledge. The status of knowledge and its social construction 
are both important elements in any controversy (Apple, 1979, 1982b; Ziman, 
1980, 1984; Bell, 1982; Aikenhead, 1988; Solomon, 1988, 1992). The argument 
of these authors is that presenting controversial issues to students is a 
positive educational move because from an epistemological perspective, 
controversial issues show students that knowledge of every kind is 
developed and constructed by people and as such is not value free, neutral, 
clear cut or unproblematic. It also helps students to understand the grounds 
on which different knowledge is based, for example the use of empirical 
evidence in science. 
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This concern with the status of knowledge is seen as appropriately 
encompassing explorations of differences between what has been referred to 
by the sociologist Michael Apple (1979, 1982a, 1982b) as legitimate, high status 
knowledge if the knowledge is valued by and derived from the dominant 
culture and illegitimate, low status knowledge if it is valued by and derived from 
a subordinate culture(s). The philosopher/ science educator John Ziman 
(1980, 1984) makes a related distinction when he refers to scientific 
knowledge as being insider or valid knowledge if the knowledge is held by 
the scientific community (the dominant culture), in contrast to outsider 
knowledge about science held by the general public. 

Discussion with students about what constitutes knowledge could be seen as 
a desirable educational activity but there is a lack of empirical research 
elucidating how teachers could assist their students to grapple with the line 
of argument that knowledge is not value free and has differing status 
depending on its context. 

2.3.4: The Psychology of Learning Line of Argument 

The fourth line of argument for the use of controversial issues in teaching 
emanates from the literature on the psychology of learning. It is the work of 
cognitive development theorists [Flavell (1963); Kohlberg (1969) and Piaget 
(1948, 1950) as cited in Johnson, Johnson, Todd Pierson and Lyons(1985)] 
which is used along with supporting empirical evidence (Johnson and 
Johnson, 1979, 1988; Bell, 1982; Stradling et al., 1984; Johnson et al., 1985; 
Stradling, 1985; Barker, 1987; Finn, 1990; Solomon and Aikenhead, 1994) to 
put forward the argument that the teaching of controversial issues increases 
student understanding of the following: content knowledge; discussion skills, 
problem solving and decision making skills; clear, logical and rational 
judgment; motivation to learn; self-esteem and intellectual independence. 
The arguments and supporting evidence for each of these will now be 
discussed in the light of the more general argument that student exposure to 
controversial issues enhances cognitive development. 

The thrust of the argument concerning content knowledge is that 
controversial issues are of interest and relevance to students and it is these 
two aspects which aid in its acquisition. The Humanities Curriculum Project 
as cited by Rudduck (1983) has as one of its concerns the cynical student who 
views learning with apathy and scepticism. The Project argues that for many 
students, school is irrelevant. Controversial issues, it is argued, provide an 
alternative pedagogy whereby student interest is harnessed in an attempt to 
foster motivation and learning, the assumption being that if issues of 
significance are discussed and/or brought up in class, students would be 
more motivated to learn and participate in lessons. 
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These arguments have subsequently been supported by Stradling et al (1984) 
who note that: 

It is now a commonly held view within the teaching profession that the 
interest of pupils is most likely to be addressed by topics which they perceive 
to be relevant to their everyday lives, (p. 102) 

The argument that discussion, problem solving and decision making skills, 
and clear, logical, rational judgment are developed with the use of 
controversial issues, is asserted by various writers [Johnson and Johnson 
1985; Rudduck, in J. Wellington (1986); Solomon, 1988]. It is also claimed 
that if the controversial issues presented to the students are seen by them as 
exciting, relevant and something with which they can engage, then discussion 
of these issues will raise students' self esteem and in so doing contribute to 
the goal of intellectual independence (Gayford, 1993). 

It is further suggested that as such affective and cognitive skills will be 
needed in the future, and so ought to be embedded in the school curriculum 
[Stradling et al., 1984; Ziman, 1984; Rudduck, in J. Wellington (1986 ); Layton, 
Jenkins, McGill and Davey, 1993; Solomon, 1993; Henderson, in J. Wellington 
(1994 )], since they encourage communication through open-minded talk 
between individuals and between groups holding differing viewpoints 
(Bridges, 1979; Johnson et al., 1985; Geddis, 1991; Gayford, 1992; Pederson, 
1992 ). 

Controversial issues teaching is also said to encourage divergent rather than 
convergent thinking as a result of the preparation of coherent, rational 
arguments from a variety of viewpoints and perspectives (Aikenhead, 1988; 
Geddis, 1991; Zoller, 1991a, 1991b; Solomon 1994a). Finally, it is said to 
encourage close scrutiny of views through, for example, testing hypotheses, 
weighing up evidence and examining source validity (Bridges, 1979; Pence, 
1990). 

Given the considerable wealth of literature dealing with the psychology of 
learning line of argument, it is the work of Solomon (1990, 1991b, 1992, 1994a, 
1994b), Geddis (1991), Zoller (1991a) and Gayford (1992, 1993) which provide 
the most compelling evidence to support the teaching of controversial issues 
as a way of assisting student learning in all its facets. The strength and 
validity of this line of argument does however depend upon students being 
excited about and actively discussing controversial issues. 
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A recent argument presented in the STS literature by Aikenhead (1994) is that 
using controversial issues in the context of problem solving and co-operative 
group discussion encourages students to claim a sense of ownership of their 
knowledge and of their ideas. In this situation the pressure for students to 
perform as soloists is removed, leaving the classroom more relaxed and the 
students open to more fruitful discussion. 

In summary, the justifications offered for the use of controversial issues in the 
curriculum are many: the main justification being that it is an educationally 
sound way of teaching because it is directed towards such neglected 
educational goals as empathy and tolerance for others, healthy scepticism, 
understanding the nature of knowledge, and social and political competence. 
Controversial issues are seen by many writers as being effective for the 
achievement of these and other educational goals. 
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2.4: General Pedagogic Practice in Relation to 

Controversial Issues 

The literature dealing with the pedagogic practice of controversial issues 
addresses two areas: the role and responsibility of teachers, and the teaching 
strategies which can be used in controversial issues lessons. 

2.4.1 : The Role and Responsibility of Teachers 

Discussion of the role and responsibilities of teachers focuses on three central 
concepts (Stradling, 1985): neutrality, commitment and balance. 

Neutrality is a position where the teacher either supports all viewpoints 
equally (affirmative neutrality) or withholds support for any view ( negative or 
procedural neutrality). The underlying assumption here is that teachers 
because of their position can influence student opinion. Therefore teacher 
neutrality is seen as a positive ideal for which to aim in teaching controversial 
issues (e.g. Humanities Curriculum Project). It is further argued that the 
adoption of a neutral stance minimises teacher bias, gives all students a 
chance to participate and communicate in open, free discussion and works 
well if there is a variety of resource materials. The disadvantages are firstly, 
that students might not be familiar with their teacher taking on the role of 
neutral chairperson and secondly, that neutrality could be difficult to 
maintain if the teacher has already established a harmonious working 
relationship with students based on their understanding. 

Commitment is a stance where the teacher makes his/her position known at an 
opportune time during class discussion. The advantage here is that the 
teachers' views are seen by their students as being open to criticism, and so 
they ensure credibility in the eyes of their students. Counter to this is the 
possibility that students might not be willing to argue a viewpoint which is 
counter to that of the teacher. The result may be that open free discussion is 
stifled. The other possibility may be that students argue for no other reason 
than simply to contradict the teacher. 

Balance is a position where the teacher presents a variety of alternative views 
including those which might be termed safe as well as those which might be 
termed unsafe or risky. The advantages of a balanced position where 
alternatives are presented are first that the teacher might be less likely to be 
accused of indoctrination by those outside the classroom and second, that it 
could stimulate a discussion where most of the class takes on one line of an 
argument. A disadvantage could be that those outside the class might see the 
teacher 'playing devil's advocate’ as being somewhat subversive. 
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Depending on the nature of the controversial issue, the situation may arise 
when none of the three concepts of neutrality, commitment or balance alone 
is more appropriate than any other. In such an event, the teacher may need to 
weigh up the relative importance of each in order to achieve the desired 
teaching strategy. It might not be possible to lay down rules because it 
depends on the particular classroom context. 

2.4.2: Teaching Strategies 

The question that often arises is: what are the most appropriate teaching 
strategies for controversial issues teaching taking account of the relative 
merits of neutrality, commitment and balance? The teaching strategy 
commonly cited in the literature as being used in controversial issues classes 
is open discussion where students work together in groups on a task such as 
preparation of a debate, group research on a particular issue or viewpoint, or 
analysis of case studies. 

Some authors argue that allowing students to debate an issue provided they 
are given sufficient time to collect the information, check the authenticity of 
the data and prepare materials, leads to an improvement in affective and 
knowledge skills, so that students become more active learners and come to 
enjoy the complexity of the topic [Bybee, 1987; Thier and Nagle in Solomon 
and Aikenhead (1994)]. Allowing students to engage in these activities, in 
particular checking the authenticity of data, might be one way whereby 
teachers can argue that they are engaged in a balanced approach. 

Other writers argue that the presentation of a structured controversy, using a 
case study as exemplar, leads to an improvement in student empathy 
towards others in the community (Talbot, 1991). Such a teaching strategy one 
might argue, places students in a position whereby they might ask their 
teacher to state their commitment or perspective. However, given the range 
and frequency of controversial issues that arise, perhaps the most appropriate 
role and teaching strategy is one which ensures flexibility of approach to the 
issue at hand and the class in question. 
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According to a number of authors what teachers might aim for when using 

controversial issues in their teaching is for: 

• controversy to be structured and managed in such a way that free 
discussion of ideas and tolerance of various viewpoints be promoted 
(Geddis, 1991; Riss, 1991); 

• all class members to feel free and so able to contribute to the discussion 
(Pence, 1990); 

• students to be able to change their opinions in the light of new 
information and renewed discussion (Bell, 1982; Compton, 1983; Bybee, 
1987; Riss, 1991); 

• students not to mimic the views and opinions of those in authoritative 
positions (Pence, 1990; Geddis, 1991). 

In addition according to a number of authors in science /biology education, a 

biology teacher teaching biology using controversial issues, might aim to: 

• increase student awareness of state of the art scientific research 
(Henderson and Lally, 1988; Morishita, 1991); 

• increase student awareness of those in the community affected in some 
way by medical or bioethical issues as well as the value judgments 
which are often made in relation to such issues (Barman and Cooney, 
1986; Kormondy, 1990; Ramsey, Hungerford and Volk, 1990; Lock, 
Miles and Hughes, 1995). 

• enable students to become informed users of biological and medical 
technology (Lock et al., 1995); 

• develop effective teaching materials which enhance the learning of 
biology by students [Brinckerhoff, 1985, 1990; Zipko, 1991; Van Rooy, 
1993b, 1994; Henderson in Wellington (1994); Lock et al., 1995]. 



To summarise this section on pedagogic practice, what appears to be the most 
desirable educational situation for the teaching of controversial issues is one 
where teachers strive to be as reflective and flexible as possible in their 
teaching of controversial issues. That they remain ever conscious of the three 
central concepts of neutrality, commitment and balance and use them when 
appropriate and employ teaching strategies such as open classroom 
discussions which encourage student intellectual and social development, are. 
significant demands for teachers. 
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2.5: Reasons Advanced for Using Controversial Issues in 

Science Classrooms 

As pointed out earlier, the discussion of controversial issues, their place 
within the school curriculum and their educational purpose had until the late 
1970s, been the somewhat exclusive concern of the social sciences rather than 
the natural sciences (Stenhouse, 1970; Stradling et al., 1984; Marsh, 1987, 1988; 
Singh, 1989; Pence, 1990); the Humanities Curriculum Project under the 
guidance of Stenhouse (1970) being the most well known in terms of bringing 
current social issues to the forefront of the school curriculum. 

However, what distinguishes the literature in support of using controversial 
issues in science education from the equivalent literature in social science 
education is the strong emergence in the late 1970's of the science, technology 
and society (STS) movement within science education, which placed the 
social and technological aspects of the discipline firmly on the agenda of 
science education and along with it the teaching of controversial issues. 
Associated with this concern for the teaching of the social and technological 
aspects of science, known popularly as scientific relevance, was a concern about 
the goals of science education and a concern for what the general public 
thought science was about (Layton, 1990). 

Arguments and justifications for the use of controversial issues in science 
education have followed along similar lines to those in the social sciences 
(Hickman, 1985; Bridges, 1986; Bybee, 1987; Solomon, 1988, 1992, 1993; Pence, 
1990; Yager, 1990; Bentley and Garrison, 1991; Zoller, 1991; Van Rooy, 1993a, 
1994; Solomon and Aikenhead, 1994). The most prominent writers of recent 
STS literature (Ziman, 1980, 1984; Layton, 1990; Solomon and Aikenhead, 
1994) all argue that what schools have traditionally taught has been a view of 
science as being both static and value free. Furthermore, these writers argue 
that the manner in which science was taught, that is, devoid of a social 
context and a social reality, failed to appeal to most students. Thus, an 
important argument for STS teaching, as far as the incorporation of 
controversial issues into science is concerned, is as a means of presenting the 
subject in an interesting, relevant and educationally sound way to students 
(Greddis, 1991; Zoller, 1991; Hennessy, 1993; Solomon, 1993). Aikenhead 
(1994) also argues that presenting science knowledge to students as being 
value-laden, as serving the interests of various claimants, as having 
limitations and as being problematic are for STS science teaching appropriate 
goals. Such a presentation of science in part forces students to develop 
techniques which will assist them in unravelling party interests and 
ideologies, and so enable them to make informed decisions about 
controversial issues, all things they will need to be able to do as adults. 
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Much has been written over the last twenty years about STS and how it might 
be integrated into school science (Bridges, 1979; Ziman, 1980, 1984; 
Aikenhead, 1988; Solomon, 1991, 1993; Black, 1993). Ziman (1980) lays the 
ground work in this area by emphasising that the main objective of STS is not 
only to reform, improve and complement science teaching but also to begin to 
allow students to see and experience science as it really is, a human activity: 

Even in academia the production of scientific knowledge is not simply a 
matter of experimenting and theorising by individuals: it is a social process, 
in which critical interactions between scientists and communal acts of 
validation play a vital part. The consensual knowledge that accumulates in 
the public scientific archive provides, in its turn, the intellectual framework 
for further research by individual scientists, (p. 58) 

Research concerned with the public's understanding of science, carried out in 
the U.K. and the U.S.A. before the mid 1980s was primarily concerned with 
the level, depth and validity of the public's scientific content knowledge. This 
research assessed the public's understanding of science against the criteria 
used by the scientific community, rather than research about how the public 
themselves use science in specific contexts (Layton et ah, 1993). This was in 
keeping with the positivist view of science as being the best available 
explanation of natural phenomena because of its coherence, objectivity and 
certainty, a view synonymous with traditional science teaching. This 
positivistic view of science has been regarded by a number of authors as 
being unhelpful in improving science education practice (Ziman, 1984; 
Layton et ah, 1993; Millar and Wynne, 1993). 

Ziman (1984), puts forward the argument that there exists: 

a serious mismatch between the interests of those who are already inside 
science, and the motives of those whom they would like to draw in. Most 
people find great difficulty in getting to understand the conceptual schemes 
of the sciences, which seem so very unlike the familiar structure of the life - 
world, (p. 185) 

and that the work of the STS movement can encourage teachers and students 
to bridge this gap so that science does not remain: 

a distinct sub-culture whose actual contents are practically unknown to all 
but a tiny fraction of the population, (ibid, p. 185) 

Thus Ziman would argue for the use of controversial issues in science 
education on the grounds that it makes science more accessible to students. 
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Similarly, the research of Layton et al., (1993) although in the context of the 
general public, strongly indicates that if science knowledge is to be useful to 
people then it must be reworked and recontextualised. This reworking and 
recontextualising is what Layton et al refer to as the Interactive Model: a 
model thought by them to be appropriate for thinking about the public's 
understanding of science. These writers see the Interactive Model as properly 
replacing a previous approach which they describe as the Cognitive Deficit 
Model which is characterised by the view that the transmission of knowledge 
is unidirectional from science to the citizen; that scientific knowledge is context 
and content neutral ; that ignorance in the public exists and needs to be 
remedied and that science is the most appropriate paradigm to validate 
everyday thinking. 

Millar and Wynne (1993) take this idea of reworking and conceptualisation 
one step further in relation to school science by saying that: 

The only realistic way, however, to promote the kind of change required in 
the public perception of scientific knowledge and of the processes by which 
it is produced is through formal science education. The central point we are 
arguing is that there is at least as great a need for wider public 
understanding of the internal processes by which scientific knowledge is 
generated and validated as of the contents of specific areas of science. It 
might appear that the time is particularly opportune, in the U.K. at least, 
for making such a case (emphasis added), (p. 251) 

Such concern about the promotion of positive public understanding of science 
is not voiced only in the USA and UK. In an article entitled Why is interest in 
science waning?, The Australian (25.3.95) raises similar concerns: 

Interest in science seems to be undergoing an alarming decline among school 
students. According to a study commissioned by the Federal Government, 
this is not necessarily just because students think science is intrinsically 
boring, it is because of tine way it is often taught. Students also think science 
is difficult to leam and irrelevant to their future careers; 

The writers also assert that this lack of interest in science: 

also paints a depressing picture of ignorance among middle managers about 
how to initiate and organise science and technology research projects. This 
combination of disinterest among our youth and ignorance among adult 
managers, carries the potential for future economic subjugation by the 
booming and the emerging Asian economies. 
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On the whole the STS literature to date has been mainly concerned with the 
public understanding of science (Ziman, 1980, 1984; Layton et al., 1993; Millar 
and Wynne, 1993; Solomon, 1993); the interplay between science, technology 
and society (Bybee, 1987; Aikenhead, 1988; Solomon, 1989, 1993; Watts, 1991a, 
1991b; Gayford, 1992, 1993; Pederson, 1992); the nature of classroom 
discussion on techno-social issues (Compton, 1983; Brinckerhoff, 1985; 
Henderson and Lally, 1988; Geddis, 1991; Solomon, 1991a, 1994a) and the 
goals of science education (Bybee 1987; Solomon 1993). It is interesting to 
note that this literature has not taken as its focus the perspective of the 
practising teacher. Rather, interest has been in the interplay of STS and the 
nature of the discussion of techno-social issues which have been used to 
argue the case for the inclusion of controversial issues into science education, 
with the long term goal being an improvement in the public understanding of 
science (Bybee, 1987; Layton, 1990; Solomon, 1993). 

While most of the STS literature, as pointed out earlier, addresses the public 
understanding of science, there are a small number of empirical studies 
which involved school students. The Discussion of Issues in School Science 
project (DISS) conducted by Solomon (1988, 1992) has attempted to ascertain 
the quality of student discussion of techno-social issues in STS classrooms. 
This project, using as its focus human kidney transplantation, provides 
valuable empirical evidence through the analysis of student intragroup 
discussion, to support the notion that students are capable of effective, 
meaningful discussion on science related social issues without teacher 
assistance. The content and context of such discussions is easily recalled by 
students some time after the initial exposure. 

Armstrong and Weber (1991) undertook a study involving a unit of work on 
bioethical issues with a group of high school students. The experimental 
group was given a series of formal lessons dealing with the controversial 
biological issue of genetic engineering, while the control group received no 
lessons on this issue. Both groups were given pre-tests and post-tests. 
Compared with the control group, the experimental group showed a better 
understanding of the controversy surrounding genetic engineering. These 
results are not surprising of themselves but what they do indicate is the 
possibility of using controversial issues, like those found in this area of 
biology, not only to interest students but also to teach major biological 
concepts. 
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Research by Smith (1984) claims that for a sample of engineering students 
who were addressing problems concerned with hazardous waste 
management: 

Structured controversies have great potential for helping engineering 
students master content, develop perspective-taking skill and improve their 
ability to work with and understand others, (p. 306) 

Smith (1984) provides a description of classroom events which he argues 
supports his ideas about the possibilities of using controversial issues 
teaching. However empirical evidence to support these arguments is not 
strong. 

Hickman (1985) talks about the acquisition of content knowledge in terms of 
the transfer of knowledge from one issue to another. She also suggests that if 
issues are too familiar, students might generate a false sense of expertise and 
so it might be productive on the part of the teacher to show students that the 
information they have already might be flawed or incomplete. 

With the exception of these empirical studies, the STS literature can be 
criticised because it does not address the question of whether controversial 
issues teaching is a means whereby students might gain a wider and deeper 
understanding of major scientific concepts. This is an issue which has to date 
been somewhat neglected. It is not clear whether the STS enthusiasts are 
unconcerned about student understanding of specific science concepts, or 
whether they take it for granted that such concepts will be taught and 
mastered by students through STS, or whether they assume that traditional 
science teaching should go on in parallel with STS teaching. With respect to 
the teaching of biological concepts at the senior secondary school level, here 
again it has not been possible to identify any literature which deals with these 
dilemmas. It is unclear whether STS researchers assume biology content will 
be taught in the STS context or if biology content will be taught via the 
traditional mode of delivery with STS then being seen as an add-on. 
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Only two items in the literature on STS have been sighted which are critical of 
the use of social issues becoming the basis for science teaching rather than 
scientific concepts. Kromhout and Good (1983) have no objection to these 
issues motivating students but they are concerned that if these issues did 
become the basis upon which science curricula are organised, a movement 
away from science might well occur: 

Since the units are organised around a particular socially important problem, 
however, they are independent of each other by design, and therefore are 
unable to convey any real understanding of the structural integrity of 
science, (p. 649) 

Good, Herron, Lawson and Renner (1985) are of the view that societal issues 
could never realistically form the basis of science education because they 
simply highlight the political and social aspects of science and not what 
science is about, which for them is: 

the discipline devoted to discovering, developing, and evaluating improved 
methods and materials to teach science, i.e., the quest for knowledge, as well 
as the knowledge generated by that quest, (p. 140) 

Each of these critics then seems to view science education from the 
perspective of what scientists engage in, that is, the pursuit of objective 
knowledge of the physical world and the process of acquiring that 
knowledge. Given such a view of science education it is thus not surprising 
that they are opposed to the proponents of STS. 

Whether or not controversial issues can of themselves assist students in 
content acquisition in an exciting manner qualitatively different from 
traditional teaching does not seem to have been addressed to any great 
extent. In addition the literature fails to address the needs of teachers as they 
go about conceptualising, planning and implementing STS ideas into their 
normal teaching practice. 
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2.6: Suggested Explanations for the Seeming Lack of 

Controversial Issues in the Curriculum 

Although it was not possible to find literature explicitly opposing the use of 
controversial issues in teaching, possible contrary arguments can be found 
embedded within the literature supporting their use. These contrary 
arguments, as might be expected, are given little credence by the authors who 
mention them. 

Of particular interest are three articles: Johnson and Johnson (1979), Johnson 
et al, (1985) and Pederson (1990). All authors refer to the work of De Cecco 
and Richards (1974) as indicating evidence that in most classrooms conflicts 
are avoided and suppressed and that, therefore, teachers and students lack 
the necessary management skills to deal with controversy in the classroom. 
On reading the original reference, it is difficult to ascertain any substantive 
evidence to support this notion. The text provides an overview and 
commentary by De Cecco and Richards of U.S. secondary schools 
interspersed with student and teacher comments but, there is no mention of 
controversial issues in teaching. Absent from the text is empirical evidence to 
support the case against controversial issues. Johnson and Johnson (1979) 
and Pederson (1990) both cite the work of Deutsch (1973) as providing 
evidence that teachers and students lack the skills and procedures needed for 
effective conflict management. Again this is not supported by clear empirical 
evidence; indeed, in the Deutsch text there is no mention at all of students, 
teachers or schools. The point is that both Johnson and Johnson (1979) and 
Pederson (1990) do support the use of controversial issues through group 
work and problem solving, but the evidence they purport to have found 
which opposes the use of controversial issues in the school curriculum is 
difficult to locate. 

From the literature three reasons emerge for the lack of controversial issues in 
the curriculum: curriculum issues are too politically, socially and morally 
sensitive to be discussed in schools; controversial issues because of their 
nature are conceptually too difficult for most students; teachers are ill 
equipped to handle the demands of controversial issues. Each of these three 
is now dealt with in turn. 
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2.6.1: Controversial issues are too politically, socially and morally 

sensitive to be discussed in schools. 

Proponents of this line of argument take the view that the teaching of 
controversial issues in schools is inappropriate because these issues are 
politically, socially and morally sensitive. Discussing such issues in schools is 
seen as questioning accepted social values (Stradling, 1985). Those who 
oppose the use of controversial issues because of their political, social and 
moral sensitivity are usually from the more conservative right wing or some 
more fundamentalist religious groups (Jones, 1986; Brigley, Coates and 
Noble, 1987). Their stance is that traditional family values should be 
maintained, and the teaching of controversial issues could undermine such 
traditional family values. 

Those who oppose the use of controversial issues maintain that such issues 
are about values, which are often too sensitive, potentially subversive and 
questioning of the basic social fabric to be adequately dealt with in schools. 
These issues and dilemmas are not acceptable in some communities and it is 
therefore argued that for reasons of community sensitivity they should not be 
debated or discussed in schools; the place for these issues is said to be in the 
home where parents have the duty to teach such values; the function of 
schools is to teach knowledge as facts, not factual reasoning and values 
formation. 

The Nezu Right, as seen by Brigley et al, (1987) and Barker (1987) takes the 
view that schools should not be autonomous but that since they are socially 
financed they should be socially controlled. It follows then that traditional 
and commonsense beliefs should not be open to questioning lest contentious 
political attitudes are promoted amongst students [Kromhout and Good as 
cited in Bybee (1987); Barker, 1987]. Such arguments assume that among 
teachers there are social activists who manipulate and pervert education, 
people who are biased and liable to engage in gross indoctrination and that 
teachers cannot be relied upon to remain neutral and balanced when dealing 
with politically, socially and morally sensitive issues. 

A second, though more tentative reason as to why the teaching of 
controversial issues might be regarded as politically, socially and morally 
sensitive by the general community is that they could question the status quo 
in relation to what are acceptable community norms. The work of the 
sociologist Michael Apple (1979) is helpful in this regard when this writer 
makes reference to the concept of hegemony, a term which refers to the 
maintenance and control by the dominant culture, so that the rules and the 
usual ways of doing things appear neutral, value-free and of benefit to all in 
society in order that consensus rules: 
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the concept of hegemony implies that fundamental patterns in society are 
held together by tacit ideological assumptions, rules if you will, which are 
not usually conscious, as well as economic control and power. These rules 
serve to organise and legitimate the activity of the many individuals whose 
interaction makes up a social order, (p. 83) 

Although tentative the argument here might be that teachers are constrained 
by the hegemonic, dominant culture of the society. Specific mechanisms 
whereby this control is exerted might include prescribed, mandatory 
syllabuses; public examinations; the publication of examination results or, the 
use of recommended texts and other resource materials. Through these 
mechanisms and in more subtle and informal ways, teachers come to learn 
and realise what are acceptable teacher behaviours and teaching techniques; 
what styles of learning are deemed appropriate for learning (for example, rote 
learning as opposed to open and free questioning of evidence to support 
knowledge claims); and what is important within the school curriculum. 
Thus in many mutually reinforcing ways teachers feel constrained to behave 
in ways which are consistent with the dominant culture. 

This does not explain in itself why controversial issues teaching is not 
acceptable but it perhaps indicates the subtle processes through which the 
powerful social pressures beyond the school come to influence individual 
teacher behaviour and student learning. 

2.6.2: Controversial issues because of their nature are conceptually 

too difficult for most students. 

The main thrust of this argument is that most students are not academically 
mature enough to handle the political, moral and ethical complexities, 
ambiguity and uncertainty of most controversial issues (Thelen, 1983). 
Because of this, students will want to argue from their own subjectivity which 
could be highly emotional, prejudicial, unquestioning or apathetic, rather 
than being rational and logical. These then are the arguments which Johnson 
and Johnson (1988), Solomon (1988) and Dewhurst (1992) cite as reasons for 
opposing the teaching of controversial issues, although all three authors do 
support their use. 

Another argument put forward is that students and in particular pre- 
adolescents are not aware of, capable of dealing with or interested in tackling 
controversial issues, a situation which Finn (1990) refers to as lack of readiness. 
Evidence for such an argument, although anecdotal is certainly not supported 
by the researcher's experience as a classroom teacher, nor by the recent work 
of Lock (1996) with regard to student understanding of the nature of 
biotechnology and genetic engineering. 
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The third aspect of the argument concerns students' ability within the 
classroom. It is argued that any discussion of controversial issues alienates 
those students who are less able to argue in favour of one position or another. 
The result is that middle to less able students feel outmanoeuvred, defeated 
or humiliated by the force and level of argument of their more able peers who 
might be more knowledgeable and skilful within their arguments. The 
outcome is reflected in the less able students feeling insecure about their 
abilities and dissatisfied with what they produce as a result of their own 
efforts. It might also be frustrating for the more able students because they 
lack the intellectual and verbal challenges from their peers, resulting in 
resentment, dislike and disdain by both parties. Other students might not be 
able to interpret empirical evidence or make valid inferences; others might 
not see the topic as being controversial; others might become apathetic and so 
withdraw. Advocates for STS, notably Solomon (1988), Pederson (1992) and 
Aikenhead (1994) argue against such descriptions of students as might be 
expected, but in dismissing such descriptions provide scant arguments to 
substantiate their view. 

The argument that the teaching of controversial issues is inappropriate for 
most students is based on the premise that they are conceptually too difficult. 
Further, it is suggested that the students' inability to cope with these 
demands could lead to a reduction in the level of group co-operation and to 
more emotive discussions, the overall effect being to reduce student 
achievement. Learning is seen as more effective and efficient if knowledge is 
presented as the truth, as unambiguous and value free. The adoption of such 
arguments could suggest that from a practical perspective, teaching about 
controversial issues is an impossible task for teachers. These then are the 
reasons which various authors who support the use of controversial issues 
claim as possible arguments why controversial issues are not more prominent 
in the curriculum (Stradling et ah, 1984; Stradling, 1985; Hickman, 1985; 
Johnson et al, 1985; Finn, 1990; Dewhurst, 1992; Pederson, 1992). 



2.6.3: Teachers are ill equipped to handle the demands of 

controversial issues 

Discussion concerning teachers and controversial issues centres on two main 
concerns: reluctance on the part of teachers to address such issues and, 
accusations by those outside the profession and some within, that teachers, 
because of their authority, are unable to divorce themselves from their own 
bias, values and beliefs (Barker, 1987). 

Several possible explanations have been put forward in the literature for 
teachers' reluctance to teach controversial issues. These are as follows: 

• Teachers wish to avoid student unrest and dissent, because they find 
student conflicts difficult to resolve. So from the teacher's perspective it 
might be more appropriate to avoid the issue (Jungwirth, 1980; De 
Cecco, 1974). 

• Teachers are reluctant to engage in any instruction that questions the 
values, beliefs and ethical judgment of the school and the community in 
which they work. Such questioning is seen as being professionally 
risky particularly in communities where dissidents and dissent are not 
strongly supported (Pence, 1990). 

• Schools exert pressure on teachers to conform via examination, syllabus 
requirements, time constraints and preferred styles of teaching. As a 
result of such pressure teaching controversial issues may not be a 
conscious professional priority for such teachers. They may, for these 
reasons, prefer the traditional expositional teaching style (Jennings, 
1980; Jungwirth, 1980; Hutchinson, 1983). 

• There is a lack of well documented and researched teaching resources. 
Reliance on multi-media for information is seen as being potentially 
risky and biased. Issues which are too current, might not be relevant in 
years to come and so the skills and knowledge specific for one issue 
might not be transferable to another issue (Stradling et at, 1984; 
Stradling, 1985). 

• Some teachers might also lack sufficiently developed conflict resolution 
skills to adequately deal with potentially uncomfortable students’ 
questioning (Thelen, 1983). 
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However, for some outside the teaching profession, for example those of the 
New Right as cited by Barker (1987) and Brigley et al (1987), teaching 
controversial issues is seen as a problematic area open to individual teacher 
interpretation and intervention. Such a forum where teachers could 
potentially present their own views could lead to indoctrination and is 
therefore undesirable. What follows from this is that teachers' authority 
cannot be seen in the eyes of their students as differing from the teacher's 
personal opinions. Presenting a balanced and neutral stance on any issue is 
difficult (Jones, 1986; Dewhurst, 1992). As these authors point out, such 
arguments do not hold firm, particularly as indoctrination and bias still occur 
in traditional subjects. 

Another possible argument is that controversial issues are not only time 
demanding but also put other curriculum demands at risk. It is also 
unrealistic for teachers to be asked not only to facilitate efficient and effective 
learning but also to clarify values and beliefs. Therefore the teachers' role 
should be limited to areas of study which do not include controversial issues 
and do not compromise knowledge acquisition. These are reasons cited by 
Dewhurst (1992) as possibilities, although he himself is in favour of the 
teaching of controversial issues. 

Overall, the explanations as to why controversial issues might not be 
appropriate in the school curriculum deal mainly with their suitability and 
relevance for students and whether teachers are equipped to use them 
without bias and indoctrination. As mentioned above there is a paucity of 
literature presenting counter arguments for the use of controversial issues in 
the curriculum with much of this argument found embedded within the 
literature supporting the case for the use of controversial issues in classrooms. 
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2.7: Possible Reasons as to why Controversial Issues of a 

Scientific Nature Might not Play such a Significant Role 
in Science Teaching. 

As discussed above, most of the extant literature dealing with the teaching of 
controversial issues throughout the curriculum as a whole is concerned with 
asserting the positive educational value of such teaching, with little 
substantive literature found addressing alternative perspectives. With the 
exception of the two commentaries referred to earlier by Kromhout and Good 
(1983) and Good, Herron, Lawson and Renner (1985) on the work of Hofstein 
and Yager (1982), there are no empirical or theoretical studies so far reported 
in the literature which focus on why science teachers themselves do not 
incorporate controversial issues into their teaching, or more specifically, the 
possibilities and problems for using controversial issues in the context of A- 
Level Biology teaching. 

In the absence of such studies, in attempting to understand why it is 
uncommon for science teachers to adopt the teaching of controversial issues, 
it is necessary to turn to the broader field of science education and examine 
the literature on science /biology teachers' conceptions/beliefs about the 
nature of science, their conceptualisation of science teaching and how both of 
these impact on their classroom practice. It was hoped that these areas might 
'offer up' clues and so help explain why, based on current literature, 
controversial issues are rarely used in any formal teaching. However much 
of this literature, particularly that dealing with teachers' beliefs about the 
nature of science (Matthews, 1990), seems to employ a deficit model of 
teaching with research reported being largely conducted outside both the 
specific social and classroom contexts of teachers and in addition, takes little 
account of teachers' perspectives (Brickhouse, 1990; Lederman, 1995). 

Since there is a paucity of literature which addresses the use or non-use of 
controversial issues in science/biology teaching, it is necessary to turn to the 
literature dealing with two broader fields: teachers’ understanding of the 
nature of science, and teachers' conceptualisation of their science /biology 
teaching. 

Central to the arguments presented in this section is the contention that 
despite varying science curricula and lack of consensus as to what such 
courses should contain, the literature does seem to indicate that one of the 
desired outcomes of any course in science is the need as Lederman (1992) 
indicates for an 'adequate understanding of the nature of science or an 
understanding of science as a way of knowing' (p. 331) with the nature of 
science being defined for the most part as the 'values and assumptions 
inherent to the development of scientific knowledge' (p. 331). In this 
landmark review of students' and teachers' conceptions of the nature of 
science, Lederman points out that the individual’s conception of scientific 
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knowledge is dependent upon their seeing this knowledge as either value 
free or subjective, tentative or certain, empirical or theoretically based, 
creative or static. Given this, it is possible that there might be a link, however 
tenuous, between teachers' views of the nature of science and the use of 
controversial issues in science teaching. 

Both of these areas of teachers' understanding of the nature of science and 
their conceptualisation of science teaching in relation to their classroom 
practice will now be addressed. 

2.7.1: Teachers' conceptions of the nature of science and how this 

is thought on impact of their classroom teaching 

Literature in science education addressing the nature of science via the 
history and philosophy of science (Hodson, 1985; Jenkins, 1990, 1994b; 
Matthews, 1990; Bentley and Garrison, 1991; Bybee et al, 1991; Ray, 1991), how 
the nature of science ought to be taught (Loving, 1991; Solomon, 1991b; 
Hodson, 1992; Jenkins, 1992, 1994; Callery and Koritz, 1993-1994; Yager and 
Lutz, 1995) and teachers' conceptions of the nature of science (Duschl and 
Wright, 1989; Zuzovsky, Tamir and Chen, 1989; Brickhouse, 1990; Gallagher, 
1991; Zoller, Donn, Wild and Beckett, 1991a; Hodson, 1993, 1996; Pomeroy, 
1993; Rubba and Harkness, 1993; Ruggieri, Tarsitani and Vicentini, 1993; 
Bingle and Gaskell, 1994; Nott and Wellington, 1995) is abundant. However, 
there is little which addresses how teachers articulate their understanding of 
the nature of science given the practical realities of their classroom. As 
Lederman (1992) points out, most research reported has 'focused solely on the 
development of curricula and/or instructional materials' (p. 339) which 
hoped to improve students' conceptions about science but 'unfortunately for 
the most part, the importance of the teacher as a variable was ignored' (p. 
346). This, he believes, is due to the dominance of the process-product 
paradigm before the mid 1980s. The review also argues that the two former 
uncontested assumptions, which are that teachers' understanding about the 
nature of science affects students' conceptions of science and that this 
'influence must be mediated by teacher behaviours and classroom ecology' (p. 
346) are no longer tenable and ought to be questioned in the light of recent 
classroom based research: points later developed by amongst others as 
Koulaidis and Ogborn (1989, 1995), Lakin and Wellington (1994) and 
Lederman (1992, 1995). 



2.7.1.1: The nature of science - history and philosophy of science 

From the literature in science education dealing with the nature of science 
three areas of interest emerge: first, the need for teachers to have a clear, up- 
to-date understanding of the nature of science in terms of its history and 
philosophy; second, the need for all students to become scientifically literate 
and have an image of science which incorporates exploration, explanation 
and testing; and finally the need for any future science curriculum to be 
epistemologically valid, and in so being, reflect the current understanding of 
the nature of science (Hodson, 1985; Jenkins, 1990, 1994a; Matthews, 1990; 
Bybee et al, 1991). In addition all these writers point out that generally, 
curriculum developments have not been informed by such understandings. 
Since discussion concerning the need for all students to become scientifically 
literate and for them to have an appreciation of the nature of science is 
beyond the scope of this study, the ensuing discussion will focus on the first 
of the aforementioned areas of interest: the need for teachers to have a clear, 
up-to-date understanding of the nature of science in terms of its history and 
philosophy. 

What has been well documented not only in the literature quoted above but 
also within what is cited in that literature, is a perceived inadequate 
understanding by teachers of the nature of science. 

Whilst it would be incorrect to suggest that these writers (for example, 
Hodson, 1985; Jenkins, 1990, 1994a; Matthews, 1990) are not altogether 
sympathetic to the reasons why teachers have the beliefs about science that 
they do, they seem to share the opinion with writers more sympathetic to 
teachers (Bybee et al, 1991; Larkin and Wellington, 1991) that many science 
teachers believe science to be a set of facts independent of inquiry and 
divorced from morality. 

Nevertheless, it is the contention of Hodson (1985), Jenkins (1990, 1994a) and 
Matthews (1990) that teachers do not have an adequate nor up-to-date 
understanding of the nature of science. Two reasons are given for this: firstly, 
the lack of any study concerning the nature of science in any teacher 
education and in-service programs and secondly, the view/image of science 
presented in textbooks and other resources available to teachers as referred to 
above. For as Matthews (1990), one of the most frequently cited philosophers 
in the field of science education, points out: 
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If policy documents, curricula, and text-books embody and uncritically 
promulgate certain philosophical positions, it is not surprising that 
classroom teachers do likewise. A teacher's theory about the nature of 
science, his or her epistemology, can be conveyed explicitly or implicitly. 

This epistemology affects the classroom behaviour of teachers. How this 
epistemology is formed, what effects it has on teacher practice, and how it 
contributes to students' images of science, have been the subject of many 
recent studies ... One tiling that is known is that a teacher's epistemology is 
picked up by osmosis: current prejudice is little bothered by historical 
information, or by philosophical analysis, (p. 39) 

Given that teachers do have beliefs about the nature of science, deficient or 
otherwise, the literature is helpful in terms of this research in highlighting 
how difficult it might be for some teachers to move away from a view of 
science as a body of facts to one which incorporates a more updated view of 
the history and philosophy of science along with other ways of 
conceptualising and teaching science. The teaching of scientific controversial 
issues might be such a case in point. 
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2.7.1.2: How the nature of science ought to be taught 

The difficulty with this literature is that there is little agreement not only 
about what exactly is the nature of science (Loving, 1991; Hodson, 1992; 
Callery and Koritz, 1993-1994) but also how it should be taught from a 
theoretical and practical perspective (Solomon, 1991a, 1991b). In terms of 
how it ought to be taught, some of this literature addresses the desirability or 
otherwise of teaching a more integrated/balanced science as opposed to the 
separation of the sciences. Another area of the literature addresses the 
question of process versus product. For example Hodson (1992) contends 
that any science curriculum ultimately rests on the 'fundamental 
philosophical problems concerning the nature of science and scientific 
practice and, to issues concerning the goals and practice of science education' 
(p. 541). For Hodson what is sorely needed in science education is a 'radical 
reappraisal' of the image of science, so that the currently outmoded 
stereotypical image of science as a collection of immutable facts is replaced 
with one which not only reflects 'contemporary thinking in philosophy and 
sociology of science' but also one which highlights scientific method as a 
'dynamic process which changes and develops'. In such a way, Hodson 
(1992) argues, students would begin to appreciate some of the blind alleys 
that occur in scientific research and the significance of the personal ambitions, 
research funding and politics in science. This is what Matthews (1990) terms 
a contextualist approach to science education which incorporates 'an education 
about science as well as in science'. These ideas are helpful in terms of the 
possiblilities of controversial issues making a significant contribution to what 
these researchers view as one of the more important aspects of any science 
education: an appropriate view of the nature of science. 

With the exception of Solomon (1991), none of these authors seriously 
confronts or gives practical assistance to the very real problems which 
teachers may face when confronted with a curriculum whose philosophic 
basis is not in tune with their teaching practice. So in this sense, in terms of 
the focus of this research this literature is not of immediate relevance. 
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2.7.2: Teachers' conceptualisation of science/biology teaching and 

how this is thought to impact on their classroom teaching 

The second broad area of science education which might offer up clues as to 
why controversial issues of a scientific nature do not play such a significant 
role in science teaching, can be found in science teachers' conceptualisation of 
science/biology teaching, and whether or not this impacts on their classroom 
teaching - an area of research dealing with teacher thinking/ cognition. 

Research in the field of teacher thinking /cognition has been largely 
undertaken since the mid 1970’s as a reaction against the process-product 
paradigm. What the literature of that time seldom addresses is any sensitive, 
perceptive understanding of teaching from the perspective of the teacher, 
with many research conclusions remaining largely prescriptive (Hagger, 1995, 
p. 8). For Clark and Peterson (1986) this shift in the focus of research which 
now began to deal with the 'thinking, planning and decision making of 
teachers’, rested on two broad assumptions: firstly, it is within the 
psychological context of teaching that curriculum is interpreted and acted 
upon - where teachers teach and students learn and secondly, that 'teacher 
behaviour is substantially influenced and even determined by teachers' 
thought processes', with the final aim being to 'construct a portrayal of the 
cognitive psychology of teaching' (p. 255) useful to those involved in 
education. 

For Yinger (1986) research of this kind is useful in coming to a clearer 
understanding of what teachers do when they teach, whether articulated or 
tacit: 



Research on teacher thinking has yielded rich descriptions of the nature of 
teaching. It suggests that what teachers do is strongly influenced by what 
and how they think, that is, little of what teachers do is merely 
spontaneously reactive. Also, teaching practice is based on thoughtful and 
systematic (though often implicit) notions about students, subject matter, 
teaching environments, and the teaching process itself, (p. 274) 

Because of its relative newness as a field of educational research, most of 
what has been reported in the literature has addressed the more general 
aspects of teacher cognition (Pope, 1993) rather than that for specific subject 
teacher cognition (Stein, Baxter and Leinhardt, 1990; Brown and McIntyre, 
1993; Moallem, 1994a, 1994b; Even and Tirosh, 1995). Consequently the 
literature dealing with teacher cognition in science, particularly that for 
experienced teachers working within their school laboratories, has remained 
somewhat sparse. As Comet, Yeotis and Terwilliger (1990) comment: 
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While several studies have investigated the relationship between teacher 
beliefs and action, this research has not taken place in the science classroom. 

There is a dearth of literature related to science teachers' beliefs and their 
impact upon the curricular and instructional practice of teachers from the 
perspective of the teacher (their emphasis), (p. 518) 

Much of what has been written since the late 1980s examines the importance 
of teachers' beliefs/ conceptions about the nature of science and whether this 
is indeed reflected in their teaching. This research has largely focused on 
differences between experienced and beginning science teachers [Cornet et ah, 
1990; C arisen, 1991a, 1991b, 1992; Geddis, 1991; Gess-Newsome & Lederman, 
1993; Fischler in Carlgren et al (1994); Schoneweg Bradford, Rubba and 
Harkness, 1995], between experienced teachers when asked to teach familiar 
and unfamiliar science content (Hashweh, 1987; Tamir, 1990; Barba and 
Rubba, 1993) and differences between elementary /primary teachers who 
may have little background in the sciences compared with their secondary 
school colleagues (Smith and Neale, 1989; Wallace and Louden, 1992; Geddis, 
1996). 

In the ten years since the landmark Clark and Peterson (1986) review, there 
are only a limited number of empirical studies which attempt not only to 
unravel teachers' views about the nature of science in any deep sense but also 
the thinking and decision-making strategies experienced teachers in 
particular employ within their classrooms [Tobin in Tobin, Tippins and 
Gallard (1994); Lyons and Freitag, 1993; Moallem, 1994a, 1994b; Lederman, 
1995]. Other empirical studies, although examining the teachers' beliefs about 
the nature of science, do not view their research from the participant teacher's 
perspective (Tamir, 1990; Hauslein, Good and Cummins, 1992; Freire and 
Sanches, 1992; Crawley and Salyer, 1995). 

Although specific details vary, research concerned with teachers' beliefs 
about the nature of science has shown that these beliefs are seldom consistent 
across each of the reported findings and teachers' beliefs about the nature of 
science do not necessarily influence classroom practice even when some 
teachers hold views about the nature of science aligned with those of 
Matthews (1990), Jenkins (1994a, 1994b) and Hodson (1992), who urge 
curriculum reformers to adhere to the importance of teaching students about 
the history and philosophy of science. The research concerned with teachers' 
beliefs about the nature of science has focused on three areas of interest. 



-43- 




53 



First, individual teachers do not necessarily adhere to just one view of the 
nature of science. Recent work by Koulaidis and Ogborn (1995, 1989, 1988) 
and Lakin and Wellington (1994), in contrast to that of Russell and Munby 
(1989), has shown that teachers hold various eclectic philosophical positions 
which depend upon the context in which questions are asked. That teachers 
hold such eclectic positions, Koulaidis and Ogborn (1995) believe is useful, 
but what they note could be more helpful would be a deeper understanding 
of the differing philosophical positions teachers might hold. This in turn may 
assist in any analysis and representation of their thinking. These comments 
are helpful in understanding the current status of controversial issues in 
biology teaching. Whilst it would be inappropriate as Koulaidis and Ogborn 
(1995) indicate to suggest that 'teachers tend to believe that the scientific 
method is the pinnacle of methodologies' (p. 279), they are nevertheless 
unable or unwilling to articulate what for them is the meaning of the nature 
of science. 

Second, this research addressing teachers' beliefs about the nature of science 
also indicates the strong influence of textbooks in its portrayal of science as 
both revealed truth and as an objective body of knowledge - rigorous, rational, 
reproducible but lacking in explicit epistemological reflection. Furthermore 
Gallagher (1991) contends this is achieved in textbooks using the traditional 
didactic mode of presentation. As concluded by Brickhouse (1990) in her 
research which examined the beliefs of three experienced biology teachers: 

It is not reasonable to assume that teachers who have been in the classroom 
for over a decade, such as Lawson and Cathcart, are acting on the same 
beliefs about science they formed during their formal education. Their 
philosophies of science are likely to have been influenced by their years of 
teaching science in American institutions that often encourage control over 
creativity and emphasise learning facts rather than developing 
understanding, (p. 61) 

Third, the research does seem somewhat inconclusive as to the extent to 
which teachers' beliefs about the nature of scientific knowledge are expressed 
in their pedagogic practice. The work of Brickhouse (1990) suggests that 
teachers' beliefs about the nature of science is reflected both in lessons and in 
the more implicit curriculum. She suggests that those teachers with well- 
developed content knowledge are more effective in making explicit a view of 
science which sees such knowledge as socially constructed, related to both 
observation and theory and progress, than those teachers who view science as 
the accumulation of 'revealed truth'. 
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In addition to examining the role of textbooks as previously discussed 
Gallagher's study (1991) also highlights how difficult it is, even for 
experienced teachers, who had been involved with Project Physics, a major 
curriculum project whose focus was on the contemporary view of nature of 
scientific knowledge, to articulate anything other than a positivistic view of 
science. 

Both (teachers) see science as tentative, changing with new information. 

Both understand that science develops as new questions and techniques 
allow scientists to conduct new experiments. Both see science as a creative 
endeavour that has engaged some of the brightest minds, but neither clearly 
articulated an understanding of the processes by which scientists formulate 
new knowledge, of the controversies among philosophers of science about 
those processes, (p. 132) 

Such findings are useful for this study given that experienced teachers will be 
used. 

The Duschl and Wright study (1989) reports that 'little more than lip service 
was given to topics on the nature of scientific inquiry' (p. 488), that teachers 
gave little if any considerations 'to scientific theories and to the nature of the 
structure of the subject matter in their decision making concerning the 
selection, implementation and development of instructional tasks' (p. 491) 
and that effective teaching of the curriculum in terms of student learning is 
ignored in favour of pressure of accountability. These findings are helpful 
because of the warning they offer that indeed some of the problems with 
respect to the teaching of controversial issues might not be linked with 
teachers’ understanding of the nature of science but rather with external 
factors outside the immediate control of teachers. Curriculum guidelines 
might prove to be one such constraint. 

This trawl through the literature concerned with the broader fields of 
teachers' understanding of the nature of science and with teachers' 
conceptualisation of their science teaching has been useful to this study for a 
number of reasons. These include: an awareness that teachers do have well 
developed beliefs and rationales about their teaching in general and more 
specifically about the nature of science, some teachers being better able to 
articulate these than others; an awareness that even within these broader 
areas of science education few clues are offered as to why the teaching of 
controversial issues is not more widely reported in the literature and an 
appreciation that teachers’ ongoing conceptualisation of their teaching 
practice is influenced by numerous factors often well beyond their immediate 
control. Perhaps the most useful lesson to be learnt is that in order to 
understand teachers in their classrooms, it is necessary to adopt a 
methodology which is sensitive to the perspective of teachers rather than to 
apply a pre-determined model to their actual teaching. 
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2.8: Conclusion 



The literature to date suggests that controversial issues are an aid to good 
teaching and learning because, amongst other things highlighted in this 
chapter, they foster problem solving and effective social skills in students; 
skills which the literature supporting the use of controversial issues views as 
part of good teaching and learning (Jungwirth, 1980; Henderson and Lally, 
1988; Geddis, 1991; Solomon, 1991a, 1991b). While there is a difference of 
opinion with respect to how to present controversial issues in the classroom, 
nonetheless there do exist major principles which have emerged in the 
literature giving guidance for their use in general but little for specific 
subjects. What is missing from the literature is any theoretical thinking about 
how, why and if at all, the use of controversial issues in biology can be used 
to foster, help and assist students in understanding major biological concepts. 

The central question investigated in this thesis concerns the feasibility of 
using controversial issues to teach A-Level Biology. 

What remains unclear from the literature and is here investigated, is why, 
given the vast amount of literature available both in the popular press and in 
scientific journals, biology teaching has not moved towards the use of 
controversial issues to any significant extent. Coupled with this is the 
question as to why biology teachers are committed to their current teaching 
practice without the incorporation of controversial issues. Given that 
curriculum innovations often have a short life in schools (Solomon and 
Aikenhead, 1994), there remains the question of what it is that prevents the 
long term incorporation of seemingly educationally sound and good ideas, 
such as controversial issues, from being incorporated into the work of 
practising biology teachers. 

It is the interplay between curriculum materials concerned with the teaching 
of controversial issues and the beliefs, values and attitudes of biology 
teachers about biology and its pedagogy which is a challenge for research. 
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Chapter Three: Research Methodology 1 

Data Collection 



This chapter sets out the rationale for the research design and the principles 
and procedures used for data collection: a design intended to explore some of 
the specific, research questions arising from the literature review. 

3.1 : Research Questions 

The main research question for this study arising from the review of the 
literature is: 

What are the possibilities and problems for teachers in using 
controversial issues to teach A-Level Biology? 

Other research questions used to assist in answering the question above are: 

1. What is the nature of teachers' understanding of the term 'a controversial 
issue' and their perception of its educational value? 

2. Given A-Level Biology teachers' understanding of the term 'a controversial 
issue', what opportunities, if any, do these teachers identify for using 
controversial issues to teach A-Level Biology? 

3. In what ways and to what extent have teachers' perceptions of these 
opportunities been affected by the A-Level Biology teaching context and by 
their own personal and epistemological beliefs, values and attitudes? 



3.2: The Overall Research Strategy 

The purpose of this research is to explore, and so develop an understanding 
of what A-Level Biology teachers perceive are the possibilities and problems 
for using controversial issues to teach biology. One way to begin might have 
been to identify a group of teachers who are routinely using the teaching of 
controversial issues as part of their everyday A-Level Biology teaching 
practice. If this is the choice then a naturalistic, ethnographic approach for 
example might be appropriate. However, previous work by Van Rooy 
(1993b) and anecdotal evidence from Oxfordshire schools, suggests that it 
would be difficult to find such a group of teachers. 
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Such considerations led to the development of a research design based on the 
use of an intervention, which it was hypothesised, would afford a greater 
opportunity to understand the nature of A-Level Biology teachers' thinking 
about the use of controversial issues. Other approaches, for example, 
observing teachers engaged in their normal classroom practice, or 
interviewing them, or asking them to use suitably prepared curriculum 
materials would have been possible had the purpose of the study been 
different. Moreover, it was also hypothesised that undertaking the 
intervention over an extended time frame would result in an increased chance 
of gaining access to revelations about the thinking of the teachers given that 
such 'crucial revelations are much more likely to emerge from chance 
incidents, extended comments, and both informal and formal gatherings' 
(Bryman and Burgess, 1994; p. 250). 

The intervention used in this study was intended to be a collaborative, wholly 
negotiated venture between each participant and the researcher, through the 
development, implementation and subsequent reflection on one or more 
lessons addressing one specific controversial issue. In this study the teacher 
was conceptualised as the major actor and mediator between the A-Level 
Biology syllabus and the students. The teacher was conceptualised as part of 
the action in the classroom not just students alone whose opportunities for 
learning were in many ways under the guidance of teachers. 

Given all of the above, it was necessary therefore to devise a research strategy 
that would enable teachers to teach one or more lessons using a controversial 
issues approach, and then use those lessons as the basis for developing a 
grounded understanding of teachers' thinking about the possibilities and 
problems for use of controversial issues. Such an approach contrasts with 
other more traditional intervention studies used in previous work in 
educational research and more specifically in science classrooms where the 
focus has been centred on student performance. 

In the past intervention studies have generally been undertaken in the 
process-product tradition using quantitative experimental designs where pre- 
test and post-test instruments are used to ascertain specific improvements, 
generally in student performance, with respect to one or more variables. 
These studies are portrayed from the standpoint of the researcher with little 
more than passing reference made to the teachers involved or their 
perspective with regard to the often imposed intervention - the Project 
Physics Course (PPC), Chem Study and the Biological Sciences Curriculum 
Study (BSCS) of the 1960's and 1970's being examples within science 
education research of that genera. That such an approach exists is not 
surprising given that the focus of science education research of that time is on 
the development and implementation of curriculum programs whose specific 
aim 'is to portray to students, and to teachers, the distinctive nature and 
currently accepted scientific ideas of each of the then four traditional science 
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disciplines. As Hurd (1991) points out, the 1980's sees a marked shift in focus 
away from the acquisition of content knowledge towards that of the learner, 
largely based on the work of current cognitive scientists who view students as 
being in control of their learning. Like in the previous two decades, the role 
and perspective of teachers is given little significant attention. Even now in 
the late 1990's, there remains little significant consideration of the role, 
contribution and perspective of teachers in science intervention studies, and 
the importance they perceive they play in student learning. For as far as 
Hurd (1991) indicates: 

Unless the research in science education is in some way related to the 
problems of teaching, learning, and curriculum criteria inherent in the 
reform movement, there is no way to justify its worthiness and no base for 
absorbing its findings, (p. 726) 

and more importantly: 

As partners, teachers provide insight, feedback and experience needed to 
validate the cognitive worth of research findings. Unless research on 
instruction, curriculum, and learning is tested in practical endeavours, its 
findings are cut off from verification and the study at best can be regarded as 
only an interesting exercise. Teachers should have opportunities to propose 
problems for research as well as participate in the conduct of studies. 

{ibid., p. 728) 

A search of the science education literature (ERIC 1987-1996) yields few 
studies specifically focusing on the perspective of teachers or their 
contribution to the conceptualisation of or participation in any intervention 
study. That such a situation would be regarded as favourable, indeed a 
fruitful area for research in terms of its impact on science teaching practice, is 
mentioned by Finley, Lawrenz and Heller (1992) in their review of current 
research in science education: 

Among these studies (curriculum and instructional intervention studies), the 
ones that described the teachers' reasons for implementing or not 
implementing curricula were particularly interesting. If we can learn what 
promotes and inhibits the implementation of new curricula then we can 
consider those factors while developing them and plan what types of 
inservice may be required. Without this knowledge, we run the risk that 
excellent programs will not be used extensively, (p. 278) 

Such remarks have been reiterated by Lederman, Gess-Newsome and Zeidler 
(1993) in their subsequent review of research: 

With as many aspects of the classroom being dependent on the thoughts and 
actions of the teacher, it is amazing how few studies dealt with this issue in 
1991, especially when compared with the wealth of studies reported in the 
area of student cognition and achievement, (p. 485) 
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In reference to one specific science curriculum intervention (Cronin-Jones, 
1991), Ledermen et al. (1993) comment: 

Although certain components of both teachers' belief structures enhanced 
the success of curriculum implementation, their existing belief structures 
were incongruent with the underlying philosophy of the intended 
curriculum, thus hampering successful implementation, {ibid., p. 489) 



More recently three studies, the Cognitive Acceleration through Science 
Education (CASE) project (Adey and Shayer, 1993), the Salters Approach 
(Campbell, Lazonby, Millar, Nicolson, Ramsden and Waddington, 1994) and 
the Discussions in School Science (DISS) project (Solomon, 1992) all 
investigated the use of particular strategies to develop students' 
understanding about, for example, STS issues within the context of their more 
day-to-day experiences. Such studies are conceptualised in terms of changes 
experienced by students as a result of their exposure to these projects. 
However, it is not the brief of these studies to focus directly on the effect of 
such interventions on the teachers involved in the project. It seems that the 
Salters Approach does involve teachers through their involvement in the 
development of lesson themes appropriate for young people (Campbell et al, 
1994). Ultimately however, intervention studies apart from the Salters 
Approach have in the past sought to define what teachers ought to do rather 
than how teachers think about, and make sense of, particular approaches to 
teaching. It is the latter which is the purpose of this study. 

It is not the intention of this research to evaluate the success or otherwise of 
the intervention in changing teachers' minds about the use of controversial 
issues or students' success in learning biological concepts, for example, 
through the use of a controversial issues lesson; nor was the concern with the 
extent to which teachers had the necessary competence to use the approach 
except insofar as they highlighted this as an issue in relation to their own 
thinking about the use of controversial issues in their teaching. Rather, the 
intervention in this study was atypical in that its purpose was to create 
opportunities whereby teachers could articulate their thinking about the use 
of controversial issues, an articulation grounded in the reality of a 
controversial issues lesson. Such an approach, far from implying a deficit 
model of teaching, casts teachers in the role of expert practitioners and the 
researcher in the role of attempting to understand their thinking about 
teaching. 

Therefore, in order to have the best possible chance of accessing teachers' 
beliefs, values and attitudes in relation to the teaching of controversial issues, 
it was necessary to devise detailed principles to guide the development of the 
research design. These principles are discussed in the next section. 
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3.3: Principles of Research Design and the Development of 

the Research Plan 

In terms of this study there were seven factors which needed to be addressed 
in the research design. These were the identification and removal of surface 
constraints 1 which could hinder the teaching of controversial issues, the 
relevance of the study to teachers, the adoption of a phenomenological stance, 
the interaction between the teachers and the researcher, the implementation 
of the controversial issue lesson, the role of the researcher and finally the 
ownership and control of the lesson. Each of these factors will now be 
discussed and their specific design principle stated. 

• The Identification and Removal of Surface Constraints 

The first factor which needed to be addressed in the research design was the 
identification and subsequent removal where possible, of those surface 
constraints which might hinder the teaching of controversial issues. It was 
important that this be done for two reasons; first, to enable teachers to teach a 
controversial issues lesson and second, to enable the researcher to access if 
possible any deeper constraints which might exist. Thus the purpose of 
identifying and removing the surface constraints was to facilitate the 
intervention itself. It was not to obtain any immediate access to the beliefs, 
values and attitudes with respect to the teaching of controversial issues. It 
was hypothesised that if these surface constraints could be identified and 
subsequently addressed, then opportunities for teachers to articulate other, 
possibly deeper concerns about the use of controversial issues, would be 
encouraged. This is addressed in the first design principle. 

Principle 1: 

Surface constraints need to be identified, effectively addressed and if possible removed 
for each participant in order to implement the intervention and so enable the 
participants to articulate their deeper concerns, if any, about using controversial 
issues in the teaching ofA-Level Biology. 

This would mean that in the pre-lesson interviews these surface constraints 
would be identified by the researcher with the assistance of each teacher, and 
the researcher would need to be flexible in devising ways of removing or 
meeting these constraints, that is, in the planning and implementation of the 
controversial issues lesson. 



1 These were constraints which had been identified previously as dealing with, the time 
necessary to access, collect and collate resources, and the time needed to integrate these 
resources into teachers’ schemes of work (Van Rooy, 1993b). In practice they could be 
removed by the researcher. 
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• Relevance of the Study to Teachers 

Given the surface constraints mentioned above, there was the possibility that 
teachers might find the teaching of controversial issues irrelevant to their 
present A-Level Biology teaching context. In addition, whilst some surface 
constraints might well require interaction between the teachers and the 
researcher in order for them be removed, it seems a priori that relevance 
should be an important feature of the principles of the design of the research 
and therefore a key issue in designing the intervention. To overcome this 
situation the following principle was adopted. 

Principle 2: 

The proposed lesson has to fit both the A-Level Biology syllabus used by each 
participant and with what participants are teaching at the time of the intervention. 

In light of this principle, it was necessary to be prepared for each participant 
choosing a different controversial issues and to take steps to ensure that the 
intervention caused as little disruption as possible to the otherwise normal 
delivery of the A-Level Biology course. 

• The Adoption of a Phenomenological Stance 

This was the third factor which needed to be addressed in the research 
design. The desire of the researcher was to understand the beliefs, values and 
attitudes teachers had about the teaching of controversial issues. In order to 
achieve this a phenomenological stance was adopted. Adopting such a stance 
in terms of accessing teachers' subjective meanings, meant that the 
intervention had to be conceptualised from the perspective of each 
participant in the context of their teaching environment. The suggestion by 
Brown and McIntyre (1993) that: 

It would be possible to understand better what kinds of changes teachers 
would find it practical to implement if we knew more about how teachers 
perceive and think about what they do in their own classrooms. Such an 
approach would recognise that teachers’ existing patterns of classroom 
teaching are highly adapted to the circumstances in which they find 
themselves and the purposes to which they find they have to give priority. 

To have any chance of being perceived as practical, plans for innovation 
would have to take account of what is already being done (particularly what 
is being done well) in classrooms, (p. 15) 

while not immediately relevant to this study is nevertheless helpful in its 
approach to interviews where the purpose is to obtain subjective 
understanding of interviewees. 

The third design principle then is concerned with this conceptualisation. 

-52- 




62 



Principle 3: 

Teachers in this study are conceptualised as experts of their own teaching practice 
and therefore given the status of someone whose contributions are valued for their 
clear, rational, considered and logical perspective. 

• The Interaction between the Teacher and the Researcher 

This was the fourth design principle which needed consideration. The 
problem here was to devise a principle which would provide the researcher 
the best possible access to the data required to answer the overarching/ main 
research question. Thus in order to access what teachers saw as the potential 
for the teaching of controversial issues, the researcher needed to work 
collaboratively and co-operatively with each participant over a period of 
time. 

Principle 4: 

The interaction between each teacher and the researcher is to be supportive of the 
needs of the teacher and extend over a period of time. 

• The Implementation of the Controversial Issues Lesson 

It was hypothesised that teachers would be unlikely to concede significant 
time willingly to both the preparation and teaching of controversial issues 
lessons. Even though the interaction with the teacher could be extended, the 
intervention itself, that is, the number of lessons dealing with the 
controversial issue in question, was likely to be of short duration, except 
insofar as teachers might deem otherwise. 

Principle 5: 

The teaching of the controversial issue takes place over one or two lessons. 

In terms of practicality, the question remained as to what could be covered in 
such proposed lessons. 

• The Role of the Researcher 

The difficulty here was in deciding which role(s) the researcher should adopt 
in order to develop the most appropriate field relations, adequately address 
any surface constraints, achieve a phenomenological stance and in so doing 
gain the best possible chance of understanding the thinking of these teachers 
about the potential benefits, if any, of a controversial issues approach to A- 
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Level Biology teaching. It was felt that the researcher could achieve this if a 
number of roles were adopted. 

Principle 6: 

The researcher's roles in this study are to access, collect and collate lesson resources 
requested by teachers and present them for comment, and to act when appropriate as 
an associate lesson planner, non-participant observer and professional colleague. 

Several actions resulted from the implementation of this principle. These 
were that the researcher became somewhat ingenious in her endeavours to 
locate suitable resources and often undertook the physical preparation of the 
lesson under the direction of the teacher. An example of the latter was in the 
preparation of folders used for group work, the contents of which was 
determined by teachers. 

• Lesson Ownership and Control 

This was the final factor to be considered. An associated problem with the 
role of the researcher was lesson ownership and control. If tire researcher had 
assembled all the resources, then teachers might have experienced a loss of 
both lesson ownership and control. The principle designed to overcome this 
potential problem was the following. 

Principle 7: 

Teachers in this study are in control of all matters dealing with the choice of 
controversial issue, the selection of relevant resources, the planning, organisation, 
timing and subsequent implementation of the lesson, and the researcher's visits. 

This principle had three implications. First, it was necessary that for three 
teachers the controversial issue should fit with what they were doing at the 
time; moreover for Teacher C, it meant that the issue chosen also fitted with 
her ideas about introducing students to the A-Level Biology course at the 
beginning of the year. The second implication was that teachers should be 
able to reject, modify or accept any of the resources and lesson plans. The 
final implication was that interviews should be arranged at the teachers' 
convenience and at school. 



Summary: 

Given the above, it was felt that the intervention used in this study had to 
have the following characteristics. It needed to be non-aggressive, 
collaborative, flexible in its response to the needs of teachers ( Principles 1, 3 
and 6) and extend over a period of time yet minimise any disruption to the 



- 54 - 




64 



otherwise normal delivery of the A-Level Biology course ( Principles 2, 4 ,5, 6 
and 7). 

Governed by the principles outlined above it was decided to divide the 
research into a number of chronological stages. These will be discussed in 
more detail later in this chapter. These stages would involve the following: 



• Identification of teachers who were willing to participate. 

• Preliminary discussion with teachers in order to identify what they saw as 
a controversial issue and what they themselves identified as surface 
constraints which hinder the teaching of controversial issues. 

• Collaborative planning of one or more controversial issues lessons with the 
researcher responding flexibly and positively to the needs and demands of 
each participant. 

• Implementation of the lesson. 

• Debriefing each teacher after every lesson. 

• Seeking the response of teachers to various claims made by the researcher 
about their involvement in the study after data collection was completed. 



3.4: The Sample 



Taking account of the principles and characteristics of the intervention 
outlined above, along with the nature of the research questions, decisions 
needed to be made regarding the selection and size of the sample. What was 
needed were teachers who were interested in the study and willing to both 
collaborate with the researcher and volunteer their professional time and 
expertise. 

In terms of sample selection, a choice had to be made between beginning or 
experienced A-Level Biology teachers or some combination. Since the 
research questions were in part addressing what teachers had undertaken in 
the past and the decisions they had made with regard to their use of 
controversial issues, it was felt that experienced teachers alone would be a 
more suitable sample. It was not the assumption that experienced teachers 
would somehow, as a result of their previous teaching, have a more 
sophisticated and complex view of their teaching that motivated this choice. 
Rather, it was simply that the researcher was interested, not only in teachers' 
perception of the use of controversial issues, but also the extent to which, if at 
all, they had been used in the past, and the rationale for incorporating them in 
or excluding them from the curriculum. For these reasons A-Level Biology 
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teachers with a minimum of three years A-Level Biology teaching experience 
were sought. 

The second decision concerned the sample. This was governed by three 
reasons of practicality: first, the 2-3 months of each intervention, with data 
collection for each completed before another began; second the time needed 
to analyse the wealth of data generated by each intervention, given the desire 
to understand the nature of how teachers conceptualise the potentiality for 
the teaching of controversial issues in the context of their A-Level Biology 
teaching; and third, the length of time needed to foster and develop 
appropriate field relations. It was for these practical reasons that no more 
than four willing and experienced teachers became involved in this study. 
Fewer teachers, although still offering the same richness of data from each 
participant, might not have provided the breadth of coverage of controversial 
issues addressed in the intervention or the level of potential comparisons 
which could be made between teachers. In this regard the comments of Miles 
and Huberman (1994) are helpful because they lend support to the way in 
which this study attempts to access the beliefs, values and attitudes of 
teachers in their social world, the A-Level Biology classroom along with the 
advantages of choosing more than one participant: 

... with much recent practice to support us, ... multiple cases offer the 
researcher an even deeper understanding of processes and outcomes of 
cases, the chance to test (not just develop) hypotheses, and a good picture of 
locally grounded causality, (p. 26) 

Multiple-case sampling adds confidence to findings. By looking at a range of 
similar and contrasting cases, we can understand a single-case finding, 
grounding it by specifying how and where and, if possible, why it carries on as 
it does. We can strengthen the precision, the validity and the stability of the 
findings, (ibid., p. 29) 
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3.5: Principles of Data Collection 



Four principles form the basis for data collection in this study and are as 
follows: 

Principle 1: 

Both the data and methods for its collection have to be such that each can assist in 
answering the research questions and in the development of an account for each 
participant set zvithin an empirical phenomenological perspective. 

Principle 2: 

Data collection needs to be such that sufficient data is gathered which encompasses 
the beliefs, values and attitudes of experienced A-Level Biology teachers in relation to 
both their general A-Level Biology teaching and that for the teaching of controversial 
issues, and that these data collection procedures be flexible enough to accommodate 
emergent issues and to detect data inconsistencies. 

Principle 3: 

The data collected should come from of variety of sources, possibly of varying 
strengths but nevertheless be such as to provide clues to answer the research 
questions. 

Principle 4: 

The data collection be guided via a thorough reading and rereading of all teacher 
interviews and lesson transcripts, so that areas of uncertainty can be identified and 
further investigated in subsequent teacher interviews. 

Data collected for this study were in the form of in-depth, semi-structured 
teacher and student interviews 2 , audiotape transcripts of controversial issue 
lessons along with fieldnotes and lesson observation notes. For this study it 
was the teacher interviews and the controversial issue lesson transcripts 
which formed the substantial and substantive portion ‘of the data and of 
these, the teacher interviews were of most importance in terms of directly 
answering the research questions in the formulation of knowledge claims. 
For as Lythcott and Duschl (1990) point out, provided that due attention is 
paid to reliability and validity during data collection, defensible claims about 
the research can be made: 



2 Student interviews undertaken before and after the controversial issue lesson were used 
only for illustrative purposes in Chapters 5 to 8, not as part of the data analysis. 
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The clinical interview method, and its modifications, have proved to be most 
fruitful for generating rich data. When used with a conscious effort toward 
sound argumentation, with attention to the warrants, and a directed effort to 
find the authority, the legitimacy in the backings for them, such data can 
yield defensible claims, (p. 459) 

These claims with respect to authority and legitimacy can only be made in the 
context of this study for the interviews and lesson transcripts because these 
sources of data were a record of what was actually spoken by the teachers 
during interviews or what was said by teachers and students during the 
controversial issue lesson(s). The same cannot be said in respect of lesson 
observations notes and field notes. These documents were the researcher's 
interpretation of what, for example, occurred in a lesson or what was heard in 
transcripts, not what was directly spoken by each of the participants. 
Therefore, lesson observations and field notes along with student interviews 
acted as aids to the interpretation of teacher interviews and lesson transcripts 
of the controversial issue lesson(s). 

In the view of Miles and Huberman (1994), interview data with teachers as 
collected in this study is 'better' than that from field notes since each 
participant is 'knowledgeable, close to the event, action, process or setting' (p. 
268). This interpretation of data, the product of a systematic collection and 
double checking of findings and an awareness of the status/ weighting of 
evidence are, according to the writers above, both reliable and valid. In the 
context of this thesis, the approach has been as follows: 

(to) self consciously set out to collect and double-check findings, using 
multiple sources and modes of evidence, the verification process will largely 
be built into data collection as you go. (ibid., p. 267) 

Data collection for this research was seen as consisting of three distinct data 
sets: teacher interviews, lesson transcripts and lesson observations/ field 
notes. 
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3.6: The Organisation of the Research - Collection of Data 



In this study data collection was organised into four major phases 3 . These 
were in occurrence: 



• the pre-lesson interview phase 

• the controversial issue phase 

• the post lesson phase 

• the proposition phase 

The general pattern above was the same for each teacher. However, internal 
details within each phase differed between teachers. For example. Teacher C 
requested a second post-post-lesson interview in order to continue with her 
critique of the controversial issue lesson and her views concerning the 
teaching of such issues. Further details concerning these differences are 
found in Table 3.1. 

An important aspect of the organisation and data collection in this study was 
that, apart from the first interview (Pre-Lesson Interview 1), opportunities 
were taken during subsequent interviews to seek clarification and elaboration 
of issues arising from previous interviews. This was achieved as a result of a 
thorough reading and annotation of transcripts in order to identify any 
emergent issues. What could potentially occur was that questions in the final 
interview could have as their basis the responses made by participants in 
early interviews. This revisiting of interviews in order to seek clarification 
and elaboration is indicated in Figure 3.1 by solid arrows. In addition, with 
the exception of the first interview, interview questions were not necessarily 
identical for each teacher; an approach entirely appropriate given the 
researcher's conceptualisation of the participants as individuals. 

The discussion which now follows concerns the organisation of the four 
phases of data collection. Table 3.1 indicates the number and duration of 
interviews within each phase and identifies each teacher's choice of 
controversial issue. Table 3.2 shows the type and form of data collected 
along with a brief commentary where appropriate. 



3 All appendices for this chapter in the form of tables, figures and interview schedules are located 
in Appendix A. 
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3 . 6 . 1 : 



The Pre-Lesson Interview Phase 



There were three purposes for the pre-lesson interview phase 4 

• to facilitate teachers' articulation of any professional concerns they might 
have in relation to A-Level Biology teaching albeit in a decontextualised 
situation; 

• to access teachers' opinions, albeit in a general way, about the use of 
controversial issues in their teaching; 

• to develop a controversial issue lesson which would be integrated with 
both what was currently being taught and what was contained in the 
syllabus. 

To achieve this a series of semi-structured interviews of 45 to 60 minutes 
duration was held at the school over four to six weeks. Each interview was 
transcribed and made available to each participant. Points needing further 
clarification were addressed in subsequent interviews. 

Four Pre-Lesson Interviews 5 seemed appropriate in order to begin to address 
the research questions. Audio tapes and the transcripts of each interview, 
undertaken on or near the day of the interview, were available to teachers. 
This was done in order to: 

• allow teachers quick and easy access to their own verbal reports; 

(By doing this the researcher hoped to develop a professional rapport with 
each participant.) 

• facilitate data familiarisation by the researcher; 

(This allowed for some of the nuances and impressions from the interview 
to be recalled and noted on each transcript in the form of memos.) 

• facilitate opportunities for ensuring consistency within and between 
interviews. 

(This was done so that some initial understanding could be established 
before the next phase of data collection in terms of each teachers' thinking 
about the teaching of controversial issues, and if available, that of their A- 
Level Biology teaching practice.) 



4 Interview schedules are located in Appendix 3.1. 

5 Four semi-structured interviews for the first teacher (Teacher J) were found on preliminary 
analysis to yield sufficient data to begin to answer the research questions with some 
confidence. These interviews were then used as a guide for subsequent participants. 
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During this time, each teacher's A-Level Biology lessons were observed and a 
written record made in the form of fieldnotes. These fieldnotes were later 
used to enrich the analysis of the interviews and to enrich the development of 
the account for each teacher. 

In this phase of data collection the interviews increasingly took the form of an 
informant style in contrast to the initial interviews where the style was more 
respondent (see discussion by Powney and Watts, 1987, p. 17). This change of 
format necessitated the interviewer to be flexible in her approach to the 
manner in which questions were asked, whilst still working within the 
boundaries of the research questions. 

This change in the style of interview, the efforts on the part of the researcher 
to seek clarification and elaboration of points raised in previous interviews 
and the desire to maintain internal consistency within and between 
interviews as mentioned above, are exemplified in the following excerpt. 

In Pre-Lesson Interviews 2 and 3, Teacher S spoke of two aspects of her 
teaching practice which at this stage of the intervention needed further 
explanation. These were the practices of not voicing her personal views 
concerning moral and ethical issues to students and not undertaking whole 
animal dissection. Because the exchange of one's views concerning moral and 
ethical issues was thought to be of a more personal nature, and because field 
relations were still being established, revisiting these practices was left until 
the final Pre-Lesson Interview. 

W: In the other interviews I was asking you about doing whole animal 
dissection ... you don't do whole animal dissection. 

S: No. 

W: Can I ask you whether that is a personal stance that you take ... if that is 
something that you don't want to discuss ... 

S: It is not a requirement. It is an inconvenience if we had to do that ... 
arranging the animals to be here at school and sorting all that out ... if we 
don't have to do it then I am quite happy not to have to do it. If we had to do 
it I would not have any qualms about getting on with it for the sake of what 
they are required to do. 

W: When you said that you didn't dissect whole animals ... I am aware now 
that it is not in some syllabi, but I was wondering if it was a personal thing ... 

S: If they are required to do it then I would do it on a small scale but I would 
not have an animal each or something like that. I would do it on a very small 
scale if they had to do it and if they had to see it. I would not mind doing it. 
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I wouldn't want to put them at a disadvantage over other people. I wouldn't 
leap wholeheartedly and get loads of animals in. I could not do that. 

W: Do you have strong views about dissection? 

S: I think that it has its place. The school is not the place for dissection and I 
don't think that you can gain anything from that activity that you can't gain 
to the level that you are required to know for that particular information ... 
you are not going to gain from that by cutting the animals up. 

W: Where is the place then for dissection? 

S: Dissection ... I can see its place in trainee doctors, vets work but only if 
they are in a situation where they are going to handle that tissue and be 
expected to be proficient in it. 

W: Do you see any value ... is it about the technique of cutting it up. 

S: Yes. 

W: It is not seeing the different organs arranged is it? 

S: No they are not going to gain much by seeing it in front of you. 

S:Pre4, 261-288 6 



Interview 1 

This was the most formal, respondent style of interview conducted for each 
participant. It served to establish field relations and the first two general 
purposes of the Pre-Lesson Interview Phase. The purpose of this interview 
was to seek clarification of what for each participant was their meaning for 
the term 'a controversial issue' and helped familiarise the researcher with the 
teaching context of each participant in particular A-Level Biology teaching. 
For example clarification of the term 'a controversial issue', along with 
whether or not each participant had used such issues in the past as part of 
their A-Level Biology teaching was attempted using a list of controversial 
issues as a prompt for discussion 7 These, the researcher believed, were 
current socio/ethical controversial issues. 

Interview 2 

The agenda for this interview revolved around clarifying the organisation of 
the proposed lesson and elaborating on discussions begun in Interview 1. In 
terms of organisation, it involved the place of the proposed lesson in relation 
to what was currently being taught and its context within the A-Level Biology 
syllabus. For example. Teacher J was involved with a unit of work on animal 
physiology and hence saw organ transplantation as an appropriate issue. A 
dialogue thus ensued with the researcher as to where the controversy might 



6 Notations: S for Teacher S, W for researcher, Pre4 for Pre-Lesson Interview 4, 261-288 for 
lines of transcript. 

7 Refer to Appendix 3.2. 
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lie and which aspects of it might be addressed. In contrast. Teacher R held 
many clear and well articulated views concerning the management of 
diabetes which he expressed explicitly in the previous interview. It was these 
issues which Teacher R believed ought to be addressed if he was to develop 
any lessons on diabetes management conducted within the context of a unit 
of work on hormone control. He discussed this in this particular interview. 

In terms of viewing teachers as experts of their teaching practice and as being 
in control of the proposed lesson, this was best exemplified with Teacher J. 
For her, the proposed lesson plan partly drafted in the previous interview 
was used as a focus for part of this second interview. On this lesson plan 
sheet were recorded J's comments and suggestions for improvement. This 
was done by the researcher throughout the interview as a means of indicating 
to Teacher J that her comments and suggestions were noted, important and of 
value to the study. By doing this, it was hoped that J would view the lesson 
as hers - part of the notion of lesson ownership - and thus believe herself to be 
in control of its purpose, direction and subsequent implementation. This was 
subsequently undertaken in varying ways for each of the other three teachers. 

As a result of the preliminary analysis of these two interviews, in terms of 
data familiarisation and memo taking, three professional concerns emerged 
for these teachers in relation to A-Level Biology teaching: the syllabus, 
available time to adequately cover the syllabus and the external examination. 
At this stage of the intervention, it seemed from the perspective of each 
teacher that content acquisition could not be compromised. This notion of 
teachers' professional concerns was subsequently integrated into future 
interview schedules. 

Interview 3 

This interview was divided into two parts: the first dealt with further 
organisational and time management matters pertaining to the lesson(s), and 
the second addressed what for teachers were their perceptions of A-Level 
Biology teaching. Both parts of the interview were designed to gain access to 
the beliefs, values and attitudes for the teaching of controversial issues in 
relation to their usual A-Level Biology teaching. 

In terms of applying some of the principles used in the research design 
(Principles 2 and 3), this is best exemplified with Teacher R. For R, the use of 
controversial issues in his A-Level Biology teaching meant addressing both 
the social and ethical aspects of science and the presentation of current 
biological understanding. For strong personal reasons Teacher R was 
committed to student understanding of diabetes. He believed that it was a 
medical condition which needed more community awareness especially in 
the onset stage. With regards to the social and ethical aspects of biology, R 
was concerned that drug companies in the past who had manufactured 
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bovine/ porcine insulin were no longer now making this product available to 
diabetics. The dilemma which Teacher R wanted to bring to the attention of 
his A-Level Biology students, was that some diabetics were now forced to use 
humalin, a genetically engineered form of human insulin, despite the major 
side effect of diabetics being unable to detect their low blood sugar levels. 

Interview 4 8 

This interview focused on: 



• confirmation of the organisation and content of the proposed lesson as 
discussed in previous interviews - further adjustments being left to the 
discretion of each teacher; 

• continued elucidation of what for each teacher were the possibilities and 
problems (alluded to in the previous interviews) for using controversial 
issues as part of their usual A-Level Biology teaching practice; 

• teachers' knowledge and perceptions of their A-Level Biology students; 

• the understanding of the nature of science and biology held by each 
teacher; 

• future goals for teaching biology at A-Level. 



A fortnight's interval was allowed between this last Pre-Lesson Interview and 
the lesson. This allowed time for the researcher to transcribe the interview 
and undertake final preparations for the lesson as requested by each teacher. 
As with previous interviews, some responses in this interview were used to 
guide the formulation of questions for interviews in later phases of data 
collection. Such responses included professional concerns for the use of 
controversial issues, understanding of the nature of science /biology as 
perceived by participants and descriptions of what for each teacher was their 
normal A-Level Biology teaching practice. 



8 There were just three Pre-Lesson Interviews for Teacher R. He had already decided during 
an informal conversation before the Pre-Lesson Interview Phase that he would like to further 
explore diabetes. This was an issue he had already used in past lessons and could, he 
believed, be successfully integrated into what his A-Level Biology students were learning at 
the time of the study. This saved time and was also more convenient for Teacher R. 



3.6.2: The Controversial Issue Phase 

The Controversial Issues Lesson(s) 

It was not the intention of this study to compare the success or otherwise of 
the four different controversial issues lessons in terms of how they were 
implemented by teachers or received by students. The purpose of this phase 
was to continue with the endeavour of exploring participants' thoughts about 
the possibilities and problems for the teaching of controversial issues in the 
context of their A-Level Biology teaching practice, by collecting data in the 
form of audio tapes and fieldnotes which could be used in subsequent phases 
of data collection. 

As already discussed, one of the purposes of the Pre-Lesson Interview Phase 
was the preparation of a controversial issue lesson. The controversial issue 
phase sought to give teachers the opportunity to implement a lesson where 
previously identified surface constraints, such as the required time to collect 
and collate resources had, for all intention purposes, been addressed. For the 
researcher it was also an opportunity to observe teachers and students in less 
familiar teaching and learning contexts, and to access teachers' thinking about 
their teaching, in particular these lessons, in a different way from previous 
interviews or lesson observations. What was important was not what 
teachers articulated to students during each of the controversial issue lessons 
but rather their commentaries in the subsequent Post Lesson Interview Phase. 
Apart from Teacher R who had previously taught controversial issues 
lessons, such lessons were a novel experience for the other participants. Table 
3.3 gives specific details of the controversial issue lesson(s) taught by each 
teacher. 

Because of syllabus demands, time and teachers' concern with syllabus 
coverage for the final examination, all of which were identified as concerns in 
the Pre-Lesson Interview Phase, the choice of controversial issue and the 
number of lessons taught were left to the discretion of each teacher (Table 
3.1). To illustrate Principle 7 for example, that of lesson ownership and 
control. Teacher J thought it best to spend one lesson on organ 
transplantation, an issue she had chosen. In contrast. Teacher S canvassed 
students' opinion for their choice of issue and during the first lesson on 
animal experimentation decided to extend student presentations to a third 
lesson. The following data segment taken from lesson observation notes for 
Teacher S (25/11/94), shows how she allowed students to make their choice 
of a controversial issue : 
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Context: OHT (Overhead transparency) of Cl (Controversial Issues) of 
possible student interest displayed whilst students enter the lab. 

11.25 T (teacher) explains aim of research 

- Cl/no clear solution (T says that) 

- asks students to decide what they are/ aren't interested in. 

T had OHT of Cl already up/ready to go. T hands out sheet (voting 
sheet) to students. Students immediately start talking amongst 
themselves & with T (about what's on OHT) 

(Meantime - T organising what's going to happen for the rest of the 
lesson.) 

Student comment 'Miss, we've ticked them all!' 

11.30 T talking to some students, explaining ... 

Essentially, the controversial issue under consideration was integral with 
both the current A-Level Biology syllabus and what was taught by each 
teacher at the time of the study. Because of variations in syllabi and times of 
involvement in the study, it was thus appropriate that different controversial 
issues be used to ensure that the issue chosen fit with the current scheme of 
work. The following extract shows how one teacher. Teacher R, introduced 
the issue of diabetes to his A-Level Biology students and how he believed this 
issue fitted with what they were currently learning. The extract does not 
indicate however, and this is heard on the audio tape, the way Teacher R 
cajoles his students into class participation: 

We are going to be looking at the control of blood glucose levels in people 
and this is on the syllabus because you have to look at various ways that the 
body controls the levels of substances, and blood glucose is one of them. We 
are also going to look at what happens when the control of blood glucose 
goes wrong and that is a condition called diabetes that you might have heard 
of. 

We are going to look at what diabetes is and the treatment of diabetes as 
well. As part of the research the lessons will be taped, which is why I have 
got a tape recorder on me and why there are tape recorders placed around 
the room to tape what you are doing. The idea is to record everything 
during the lesson and she will want to talk to you about the lesson at other 
times, not in the lesson. You can be as free as you want with your comments 
because I will not want to see the transcripts of those conversations or hear 
the tapes (the class laughs ). I don't get to hear or see those things. She wants 
to know your side of things as well as my side. That is why the tape 
recorders are about. Any questions about that then? Anything ... not clear 
on? 
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So that is what we are going to be doing and that is the piece of work that we 
are going to be looking at. I am going to start this lesson by telling you a bit 
about how the level of glucose is controlled in your blood without you even 
noticing that it is going on ... assuming that you have not got diabetes, and 
then introduce you to diabetes itself. So, pens ready. 

We have done respiration, so you know that glucose is a major respiratory 
fuel and we did the pathway of respiration. We assumed that glucose is the 
respiratory fuel. You know that your cells can use other fuels apart from 
glucose for respiration. 

R: Lesson 1, 1-30 

Even though the lesson fitted in with both the syllabus and with what 
students were studying at the time of the intervention, teachers introduced 
the nature of the controversy in different ways. 

During the lesson development and for part of the lesson itself, the researcher 
acted as the classroom assistant, by ensuring that all lesson materials, such as 
student folders which might have needed alterations in the light of Pre- 
Lesson Interview 4, were returned to each teacher several days before the 
lesson and that all lesson resources were in place before the lesson(s) began. 
Once the lesson commenced, the researcher became a non-participant 
observer and positioned herself at the back of the classroom where she 
attempted to remain unobtrusive. However, this role of non-participant 
observer was difficult to maintain since teachers often came to confer 
especially when students were actively engaged in discussion and did not 
require their assistance. 

3.6.3: The Post Lesson Interview Phase 

This phase involved the collection of interview data over two distinct time 
frames. The first interview, termed The Post Lesson Interview, was held on 
the day of the controversial issue lesson(s) and the second interview termed 
the Post-Post-Lesson Interview conducted some two weeks after the lesson. 
Both contained elements of the respondent and informant style of interview. 
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The Post Lesson Interview 9 

This interview held on the day of the lesson(s) dealt with two areas - 
debriefing, and further elucidation, if possible, of each teachers' thinking 
about controversial issues teaching and their own A-Level Biology teaching. 

• Debriefing the lesson 

In order to recall and so access teachers' thinking during lessons rather than 
accepting what might seem plausible, the researcher heeded the advice given 
by Brown and McIntyre (1993, p.35) which was to commence the interview 
with non-threatening questions focusing on the teachers' perspective and 
along the lines of 'How did the lesson go, do you think? Could you tell me 
about some of the things that went well today?'. The interview then moved 
to three areas of discussion: the pace, flow and content of the lesson and how 
this might have differed from the norm, teachers' perception of how students 
reacted to the format and content of these lessons, and the future place, if any, 
of similar lessons in the context of their A-Level Biology teaching practice. 



• Teachers' thinking about controversial issues and their own teaching 

During this interview accessing teachers' thinking on a broader level proved 
difficult because of the proximity of the controversial issues lesson. What 
teachers wanted to do was simply talk about and reflect upon the lesson itself 
rather than engage in any lengthy discussion of their teaching practice in the 
light of the day's lesson. Teachers were tired rather than not interested. 
Further discussion was left until the Post-Post-Lesson Interview. 

Post-Post-Lesson Interview(s) 10 

The Post-Post-Lesson Interview(s), sought teachers’ reactions to various 
segments of the lesson(s) and their thoughts about the teaching of 
controversial issues in the light of their recent experience. The former was 
done by selecting and replaying audio tape segments which highlighted 
aspects of their lesson(s) and the latter by inviting participants to make 
comments during the interview - the rationale for which is explained below. 

These interviews followed a format whereby the researcher would briefly 
recap the major lesson steps and recall the student tasks. This was followed 
by replaying segments from each of these lesson steps with the transcripts 
used as additional prompts: in the first playback segment the teacher was 
heard addressing the class during the lesson introduction; in the second, 

9 Unless inconvenient for the teacher, this interview followed each lesson. 

10 The number of these depended on the number of controversial issues lessons. 
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The Post Lesson Interview 9 



This interview held on the day of the lesson(s) dealt with two areas - 
debriefing, and further elucidation, if possible, of each teachers' thinking 
about controversial issues teaching and their own A-Level Biology teaching. 

• Debriefing the lesson 

In order to recall and so access teachers' thinking during lessons rather than 
accepting what might seem plausible, the researcher heeded the advice given 
by Brown and McIntyre (1993, p.35) which was to commence the interview 
with non-threatening questions focusing on the teachers' perspective and 
along the lines of 'How did the lesson go, do you think? Could you tell me 
about some of the things that went well today?'. The interview then moved 
to three areas of discussion: the pace, flow and content of the lesson and how 
this might have differed from the norm, teachers' perception of how students 
reacted to the format and content of these lessons, and the future place, if any, 
of similar lessons in the context of their A-Level Biology teaching practice. 

• Teachers' thinking about controversial issues and their own teaching 

During this interview accessing teachers' thinking on a broader level proved 
difficult because of the proximity of the controversial issues lesson. What 
teachers wanted to do was simply talk about and reflect upon the lesson itself 
rather than engage in any lengthy discussion of their teaching practice in the 
light of the day's lesson. Teachers were tired rather than not interested. 
Further discussion was left until the Post-Post-Lesson Interview. 

Post-Post-Lesson Interview(s ) 10 

The Post-Post-Lesson Interview(s), sought teachers' reactions to various 
segments of the lesson(s) and their thoughts about the teaching of 
controversial issues in the light of their recent experience. The former was 
done by selecting and replaying audio tape segments which highlighted 
aspects of their lesson(s) and the latter by inviting participants to make 
comments during the interview - the rationale for which is explained below. 

These interviews followed a format whereby the researcher would briefly 
recap the major lesson steps and recall the student tasks. This was followed 
by replaying segments from each of these lesson steps with the transcripts 
used as additional prompts: in the first playback segment the teacher was 
heard addressing the class during the lesson introduction; in the second, 

9 Unless inconvenient for the teacher, this interview followed each lesson. 

10 The number of these depended on the number of controversial issues lessons. 
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various groups of students were heard engaged in their tasks without the 
immediate presence of the teacher and in the third tape segment, both 
teachers and student groups were heard engaged in dialogue. A second tape 
recorder was used to record teachers' comments and reactions to what they 
had heard or recalled from the lesson, and what was written on the transcript. 
At all times teachers were free to stop the recording to make comments, an 
opportunity which the researcher often used to note points of clarification on 
the transcript. 

Several decisions were made in regard to the selection of appropriate 
segments. For the lesson introduction a decision had to be made as to 
whether to replay segments where teacher talk centred on lesson organisation 
or to play segments where teachers were questioning students about what 
they already knew or thought about the issue under consideration. Because 
the researcher had already observed teachers in the former situation, it was 
decided to replay the latter type of segment since it involved active rather 
than passive interaction between teachers and students, and so was thought 
to provide further clues as to how teachers might view students, particularly 
in terms of their content knowledge. Decisions about the second and third 
lesson segments which involved teacher /students and students /students 
dialogue were based on more practical considerations such as the fluency of 
student talk 11 and the level of audibility of the tape. 

As this was the final interview before a complete data analysis was 
undertaken, it was essential that any information or points still needing 
clarification in order to answer the research questions be sought. For this 
reason, audio tape transcription and basic analysis, which included rereading 
and annotation of transcripts along with making memos, was done 
beforehand. For reasons of practicality there was a two week time lag 
between this interview and the previous Post Lesson Interview. Although 
labour and time intensive, in terms of transcription and initial analysis, any 
further time delays between the controversial issue lesson and this interview 
might well have lead to further loss of lesson recall for both the teacher and 
the researcher. 

The researcher regarded this verbatim transcription of teachers and students 
at work as an essential aspect of the research. Such a process allowed for easy 
and continual revisiting of transcripts and opportunities for the researcher to 
add impressions and comments in the form of memos during the interviews. 
As Miles and Huberman (1994) point out: 

Memoing helps the analysis move easily from empirical data to a conceptual 
level, refining and expanding codes further, developing key categories and 
showing their relationship, and building toward a more integrated 
understanding of events, processes and interactions in the case. (p. 74) 



11 There was often periods of silence when students were thinking or examining resources. 
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Teachers found the replay of tapes and reading of transcripts interesting. 
They commented during these interviews that they often gave them new 
insights into how some of their students might learn in more novel classroom 
situations. It was also hoped that the replaying of selected segments could 
provide the researcher with clues for understanding the reasons teachers 
might have for the ways in which they viewed the teaching of controversial 
issues. 

3.6.4: The Propositions Phase 

The Propositions Interview 

The purpose of this interview, conducted as a result of data analysis and 
before each teacher account was written, was to serve as a source of 
respondent validation. It involved the teacher responding to a series of 
theoretical statements, termed propositions for this study, constructed by the 
researcher as a result of fine grained data analysis. Comments made by each 
participant were subsequently integrated into the specific teacher accounts 
located in Chapters 5 to 8. 

In order to allow for comparisons at a later stage between participants related 
propositions were sorted for convenience into groups known as propositional 
themes. These themes and the propositions found therein represent the 
researcher's theoretical abstractions about how each teacher seemed to 
conceptualise their beliefs, values and attitudes about the teaching of 
controversial issues in relation to the context of their A-Level Biology 
teaching practice. The propositions of this study serve as a description of 
what Schutz (1990, p 41) terms the homunculus or the essence of the inner core 
of the individual's meaning, that is, second order constructs. Details of how 
these propositional themes and their associated propositions were generated 
using all of the data available for each participant, will be discussed in the 
following chapter dealing with the procedures for data analysis and the 
generation of propositions. Propositions specific for each teacher can be 
found in the relevant teacher account. 

The propositional themes used in this interview, along with illustrative 
propositional statements from participants are illustrated as follows: 

• The A-Level Biology Teaching Context 

A-Level Biology teaching was for S an exciting pedagogic challenge. She saw 
this challenge in terms of assisting students to come to an appreciation of biology 
as a complex series of interrelated concepts, open to further biological research 
and intellectual challenge. 

Teacher S: Proposition 1(b) 12 



12 The proposition numbers are not significant for the reader, they are merely the researcher's 
own notations. The propositions illustrated here are examples of those presented to teachers 
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Maintaining one's professional reputation as both an A-Level Biology teacher 
and as Teacher in Charge of Biology seemed, for Teacher C, to involve three 
distinct but nevertheless overlapping aspects: 

• External and internal professional concerns. 

• Student success both in examinations and as autonomous thinkers. 

• Professional development. 

Teacher C: Proposition 3(a) 



• Views of Science /Biology 

Discoveries in science and so forward progress in scientific research was 
painstaking and time consuming, and at times boring and tiresome - although 
she recognised that some of the most significant discoveries in science were 
made occasionally by pure chance. 

Teacher S: Proposition 4(b) 

• Teaching Students in the A-Level Biology Course 

R aimed to foster a lively interest and enthusiasm for biology amongst students 
who as future members of society he believed ought to be scientifically literate. 

Teacher R: Proposition 4(c) 

• The Teaching of Controversial Issues in relation to A-Level Biology 

J believed that controversial issues teaching was possible within her A-Level 
Biology teaching but only as one off, short, distinct lesson activities the value of 
which lay within the domain of students' social skill development, not in terms 
of developing biological content knowledge and understanding. 

Teacher J: Proposition 3(a) 

Discussion, elaboration and reflection upon each of these propositions 
occupied the major proportion of this interview. The remainder of the 
propositions interview was informal and not recorded. In this part of the 
interview, teachers sought details about how the data was analysed, what 
decisions were made in the analysis, what controversial issues had been used 
by other teachers in this study and how such lessons were implemented. 
Teacher, student and school anonymity were upheld through this and all 
other interviews. 



in this interview. Each of these propositions was rexamined and modified in the light of this 
interview and therefore there are slight differences between these and those of the 
propositions found in the accounts. 
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Even though these interviews took place some 12-18 months after the 
completion of data collection, and so might be questionable in terms of 
teachers' current thinking, they were nevertheless viewed by all participants, 
as far as they could recall, as both plausible and credible, and for the most 
part, a succinct account of their thinking about both the teaching of 
controversial issues and their own A-Level Biology teaching practice at the 
time of their involvement in the research. Evidence for this can be found in 
the very few substantive alterations which were made by teachers to the list 
of propositions. Such changes can be found incorporated within each of the 
teacher accounts. 

3.7: Conclusion 

This chapter has presented and described the nature of the research strategy 
along with the principles of research design which guided data collection, 
aimed at answering the research questions. It has provided a rationale as to 
how each of the four data collection phases were developed and how data 
needed to answer the research questions were collected. 

Interview data, lesson observation notes and fieldnotes relating to how each 
participant viewed the problems and possibilities for the teaching of 
controversial issues in the context of their current A-Level Biology teaching 
practice were collected over several weeks. This systematic collection of data 
over an extended period of time was valuable because it helped the 
researcher not only to become familiar with the A-Level Biology syllabus 
content but also in time to come to an understanding of what it means to be 
an A-Level Biology teacher. It was then that an understanding of the 
rationale participants had for their views about the teaching of controversial 
issues could be achieved. 

The following chapter presents the principles and procedures used for data 
analysis. 
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Chapter Four: Research Methodology II 

Data Analysis 



This chapter sets out the principles and procedures used in data analysis. 
As discussed in the preceding chapter, not all the data collected were given 
equal status. Rather, it was the substantive data in the form of teacher 
interviews and controversial issue lesson(s) transcripts which were 
analysed. This data comprised the verbal utterances of participants, not 
the interpretations of the researcher. Other data in the form of field notes, 
lesson observations and transcript memos were used to enrich the 
analysis. This was data dealing with contextual settings or ideas of 
potential interest and import. 

Since the purpose of this study was to encapsulate the beliefs, values and 
attitudes of teachers in relation to the teaching of controversial issues, the 
process of data analysis required the development of: 

specific methods for the interpretation of the subjective meaning the 
observed acts have for actors. 

(Schutz, 1990, p.27) 

To achieve the purpose of developing ways to interpret the subjective 
meaning behind this substantive data, an approach to data analysis had to 
be developed which would address one of the central problems in the 
social sciences, that of developing: 

a method in order to deal in an objective way with the subjective meaning of 
human action and that the thought objects of the social scientist have to 
remain consistent with the thought objects of common sense, formed by men 
in everyday life in order to come to terms with social reality. 

(ibid., p. 43) 

Given the above, the approach chosen for data analysis was that developed 
by Schutz where the goal was to develop a series of second-order 
constructs, in this study termed propositions, which would encapsulate 
each of the participant's beliefs, values and attitudes with regard to the 
teaching of controversial issues. To achieve this end principles were set in 
place which were based on the three Schutzian postulates of logical 
consistency, subjective interpretation and adequacy. 

The postulate of logical consistency is what Schutz (1990, p. 43) refers to as 
the need of the social scientist to design scientific constructs which are 
clear, logical and distinct from those developed as a result of the normal 
thinking process of daily life. In terms of this study it meant the 
construction of a set of propositions which would reveal some of the 




- 73 - 



thinking with respect to the teaching of controversial issues held by 
participants. The second postulate, that of subjective interpretation refers 
to the explanatory model (and its associated characteristics) which the 
social scientist constructs, in order to explain in a logical and clear way the 
subjective meaning which actions and their results have for the actors 
themselves. In the context of this study it meant the construction of 
teacher-specific propositions which were recognisable to each participant 
whilst still remaining sufficiently abstract so as not to report what was 
directly said by each teacher. The third postulate of adequacy refers to the 
necessity of the construct to be not only understandable to the actor but 
also understandable to ’his fellow-men in terms of common-sense 
interpretation of everyday life’ (ibid., p. 44). 'His fellow men’ in this case 
is taken to be other professional colleagues. 

The use of these three postulates also raised questions of validity and 
plausibility in terms of the propositions generated and how they were 
used in the construction of the final teacher accounts. These concerns 
were addressed as follows. First, as detailed in the previous chapter, points 
of clarification and elaboration were sought from each participant during 
each phase of data collection except the controversial issue lesson phase 
when no interviews were carried out. Second, propositions were 
presented to each participant for criticism and changes made where 
indicated by participants. Changes to the propositions and the draft 
accounts suggested by participants will be further discussed in Sections 
4.2.3.2 and 4.2.4. Ultimately the validity of data analysis relied on the 
responses teachers made to questions of clarification during the interviews 
and the way in which these were used to guide subsequent interviews, and 
teachers' reactions to their own specific propositions and their reading of 
the draft accounts. 

What now follows is a discussion of the principles and procedures used to 
guide data analysis with exemplification based upon data drawn from 
across all four participants. 

4.1 : Principles Used to Guide the Analysis of Data 

Three distinct sets of principles were developed to guide the analysis of 
both the semi-structured teacher interviews and the lesson transcripts 1 : 
first, overarching principles which focused the analysis in terms of 
answering the research questions; second, principles concerned with 
sorting the emergent themes, useful for data familiarisation and finally, 
principles guiding the development of propositions. 



1 Unless otherwise indicated data refers to both these data sets. 
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• Overarching Principles 

These principles were developed in order that all of the data be used to 
answer the research questions. 

Principle 1: 

Since the aim of the analysis is to reflect the perspective of each participant 
all the data apart from social small talk is subject to analysis. 

Principle 2: 

The analysis procedures must seek out and attempt to clarify an 
understanding of the beliefs, values and attitudes with respect to the 
teaching of controversial issues from the perspective of each participant. 

• Principles for Sorting the Emergent Themes 

These principles were used so that data could be grouped into emergent 
themes themselves grounded in the data 2 . 

Principle 3: 

All themes emerge from the data, are clearly defined in terms of that 
data, reflect the essence of that data and in addition are mutually 
exclusive. 

Principle 4: 

The purpose of sorting the data is to assist in both data interpretation, and 
data storage and retrieval. 

• Principles for the Development of Propositions 

These principles were used in the construction of Schutz's second-order 
constructs 3 which for this research comprise the propositions 
underpinning each specific teacher account. 

Principle 5: 

Propositions are mutually exclusive theoretical statements, derived from 
and supported by the data, and reflect the essence of that data. 



2 Emergent themes are key points and tentative ideas (the result of data familiarisation) 
which both formed the basis for the later construction of propositions. 

3 First-order constructs in this study are the substantive data. 
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Principle 6: 



All data with the exception of social small talk is allocated to one and only 
one proposition. 

In addition to these more general principles for the development of 
propositions are two sets of principles dealing with the initial 
development of propositions and their subsequent testing and 
modification. For reasons of coherence and clarity of presentation they are 
located in Section 4.2.3 dealing with the construction of propositions. 



4.2: Analysis of the Data 

The data for this study were analysed using a multi-stage approach. Its 
basis is found in the Miles and Huberman (1994) notion of data reduction, 
data display and conclusion/verification. The general process in this 
thesis was that the researcher became immersed in the data in order to 
seek patterns and identify phenomena pertaining to the research questions 
whilst remaining sensitive to possible divergent and contradictory views 
held by participants (Hammersley and Atkinson, 1983 as cited in Bryman 
and Burgess, 1994, p. 6). What the researcher sought to do was to generate 
an understanding of the beliefs, values and attitudes of experienced A- 
Level Biology teachers concerning the teaching of controversial issues in 
biology using as its basis the notion of grounded theory developed by 
Glaser and Strauss (1967, p. 43) where the collection, coding and analysis of 
data is done continually, that is, using what these writers term, the 
constant comparative method (ibid., p.101). Any patterns or interesting 
phenomena which emerged from data analysis were grounded in what 
each participant had to say. Given the above, the analysis was conceived 
as a hierarchical nested structure involving four major events each 
composed of one or more stages. These events were: 



• Data Familiarisation 

. the transcription phase - becoming familiar with the data 
. the interview map - mapping the interview 
. the interview story - telling a 'story' 

• Sorting the Data 

. the sorting matrix - sorting the data into emergent themes 
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• Construction of the Propositions 

. developing initial propositions 
. testing and modifying propositions 

• Development of the Accounts 

. writing the draft account 

. seeking respondent validation to the draft accounts 
. constructing the final account 



Each stage of analysis listed above was conceptualised as a distinct and 
discrete analytical event developed initially for the first participant 
Teacher J and subsequently trialled on data for the second participant 
Teacher C. Given the strength of similarity both in the nature of the data 
and in the A-Level Biology teaching context amongst these two 
participants, few adjustments were needed. The stages of analysis were 
then applied to Teachers R and S. 

Each of the four events will now be addressed with the first event, data 
familiarisation discussed in generic terms, and exemplification selected 
from all participants. In order to achieve clarity of presentation and logical 
sequencing of procedures, the remaining events will be illustrated using 
one participant Teacher J. 

Initially each transcript was reread and annotated 4 in order to construct an 
interview story. This was the first event - data familiarisation. The 
second event involved sorting the data into emergent themes, the 
principles of which were discussed in the previous section. The 
penultimate event was the development of teacher-specific propositions, 
subsequently modified in the light of the Propositions Interview to form 
the basis of the final event, the development of each teacher account. 



4 As discussed in the preceding chapter, initial data familiarisation occurred during data 
collection. 



4 . 2 . 1 : 



Data Familiarisation 5 



There were three stages to this first event, the purpose of which was to 
become more familiar with the nuances of the data. 

Stage 1: The Transcription Phase - becoming familiar with the data 

The purpose of the transcription phase was for the researcher to become 
conversant with all aspects of the data including its content and 
multifarious nuances. 

There were three distinct steps in this initial stage of data analysis: first, 
the verbatim transcription of all audio tapes undertaken close to the day 
of the interview; second, numerous replays and rereading of each 
interview or lesson transcript where points needing further clarification 
were noted alongside the transcript 6 and third, areas of potential interest 
noted separately from those on the transcript 7 . 

Stage 2: The Interview Map - mapping the interview 

This was a display process where interesting and possibly significant pieces 
of information were located within each interview and controversial issue 
lesson. This information in the form of key informant and descriptive 
phrases, along with key words was mapped onto a broad sheet where the 
information was linked using arrows to form an interview map 8 . The 
interview map was a useful part of the data analysis process because it 
allowed the researcher to revisit interviews and lessons at a later date 
without necessarily having to reread transcripts or listen to audio tapes. 
Essentially the map allowed for the visualisation of the data and in so 
doing facilitated the search for trends and possible comparisons within the 
data. In addition other forms of data, for example field notes, could also be 
noted on the map. Ultimately the construction of the map was a useful 
part of data analysis because it assisted in the conceptualisation and 
preparation of the second event, sorting the data using a matrix. These 
maps were constructed for each interview and controversial issue lesson. 



5 All appendices for this chapter are located together in Appendix B. 

6 Appendix 4.1a: Event 1 (Stage 1) - The Transcription Phase I. 

7 Appendix 4.1b: Event 1 (Stage 1) * The Transcription Phase II. 

8 Appendix 4.2: Event 1 (Stage 2) - The Interview Map. 
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Stage 3: The Interview Story - telling a 'story' 

Although tentative and assisted by the memos and annotations from stage 
1, the interview story 9 was the beginning of the more formalised written 
interpretation of the data. Each story told of the rationale for each 
interview, the tentative themes and nuances which seemed to have 
emerged, areas of potential interest and where possible, links within and 
between previous interviews. This detailed commentary was supported 
with quotations identified from the interview map, as possibly interesting 
and significant. Stories were written for each interview and controversial 
issue lesson. 

4.2.2: Sorting the Data 

The Sorting Matrix - sorting the data into emergent themes 

Apart from the Propositions Interview which for reasons discussed in 
Chapter 3 formed a separate interview, this stage of data analysis, that of 
sorting the data, was undertaken for each teacher once all interviews and 
controversial issue lesson transcripts had been analysed up to and 
including stage 3 of the first event as discussed above. 

For this study the process of sorting the data was accomplished via the 
construction of a data sorting matrix 10 which served three purposes; first, 
as an additional means of data familiarisation, achieved by revisiting each 
interview in the light of the existing analysis; second, as a means of data 
reduction whereby data could be summarised and located within each of 
the matrix cells and finally, as a data storage and retrieval system so that 
key elements of each interview, for example quotations, could be 
compared alongside those from other interviews. Since most of the talk 
in the controversial issue lesson involved students working in groups 
without the immediate presence of teachers, these lessons were not sorted 
onto the matrix. 

In order to achieve these purposes the following procedures were 
followed, initially for the first participant. Teacher J, then reassessed and 
subsequently employed for the other participants. This sorting procedure 
was not conceptualised as an analysis of the content of each interview, that 
is, as a process of categorisation, but rather as a means of uncovering the 
key points and ideas located within the data so that the goal of developing 
’emergent themes', based on previous tentative ideas and key points, 
could be achieved. The sequence of events was as follows: 



9 Appendix 4.3: Event 1 (Stage 3 )- The Interview Story. 

10 Appendix 4.4a: Event 2 - The Sorting Matrix. 
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• interviews were revisited with key points and ideas which would 
eventually form the basis for an emergent theme(s) noted on the 

transcripts. 

In order to find these key points, the researcher examined the data by 
asking such questions as 'What is this word, phrase, statement or 
paragraph about? What evidence is there to support or refute this? 
Does this idea or point appear anywhere else? How much of the data 
does it occupy?'. 

• the key points above were collected and collated, re-examined for 
consistency alongside the data and checked for exclusivity. 

If there was overlap or misplacement, supporting data was re- 
examined and either relocated into a more appropriate point or a new 
and separate point was devised. 

• all the key points were summarised into a general statement and given 
a title. These became the definition and name of the emergent theme 

respectively. 

Since these key points proved suitable in capturing the essence of each 
interview, they were now known as emergent themes 11 . This is now 
exemplified using the first emergent theme for Teacher J - What Teacher J 
likes to teach. Each emergent theme is stated along with a definition and 
supporting data segments. 

Emergent Theme 1: What Teacher J likes to teach 

Definition: 

This emergent theme refers to what it is about teaching which for Teacher 
} is rewarding both professionally and personally. It refers to the content 
this participant likes/does not like to teach, the resources she prefers to 
use, the students and the classes which she enjoys teaching, the rationale 
for how she believes science/biology courses have been constructed and 
the ways of teaching with which she feels most comfortable. 



11 Refer to Appendix 4.4b: Event 2 - Framework of Analysis for the complete list of emergent 
themes for Teacher J. 



-80- 




91 



Illustrations: 



Context: Content knowledge, course structure and students 

Because I like biology, and the modular science (GCSE years) is not always 
biology. It is a mixture of sciences ... not that that is very fair commait 
because at the moment I am teaching biology in the modular science but next 
week I shall be starting to teach energy which goes off the beaten track as 
far as I am concerned. 

Mostly I teach the animal side of the syllabus - the structure ... and 
perhaps the mature attitude ... but mostly because it is the biology and 
that is my love. 

J:Prel, 7-15 



Context: Preferred/not preferred teaching techniques 

Environment Issues I don't tend to take an board very much because I don't 
teach that side of the syllabus. That’ s dead narrow but you don't because 
you haven't got time. Reproductive Technology ... I can't remember ever 
having used anything from the papers terribly much ... although I have 
loads of cuttings I don't always remember to fetch them out ... depends if I 
am teaching the topic at the time ... that's always the acid test. If I am 
teaching the topic at the time like I am now with the nervous system ... 
those happen to be in the papers ... that's brilliant ... I fetch them out and 
waver them about ... talk about them. 

J: Pre-1, 84-91 



This iterative process began for the first interview of Teacher J and formed 
the basis for seven of the subsequent eleven emergent themes. All 
subsequent interviews underwent the same process with additions made 
as appropriate to the initial list of emergent themes. These themes were 
specific for Teacher J and not tested on other participants. Even though 
the sorting procedure was repeated for each participant, it was the 
intention that emergent themes be specific for each teacher. Like that for 
Teacher J, the emergent themes for each of the other three participants 
were then used to assist in the examination of each of their subsequent 
interviews with adjustments and additions made where necessary. Even 
though emergent themes from one teacher were not imposed on the data 
of another, there were similarities between teachers. This was not 
surprising given the contextual similarity in which A-Level Biology 
teachers were working and the nature of the intervention used in this 
study. 

Once the sorting process was completed for the first interview, a n x n 
matrix was constructed using the advice from Miles and Huberman (1994) 
in the building and use of such matrices. These writers recommend that if 
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this form of analysis is to be used to its full advantage then entries need to 
be thick and dense: 

When in doubt, make the entries "thicker". The usefulness of any data 
display being greater when "data density" is higher. More information is 
better than less. Too-thin cell entries keep you away from the meaning of 
the data. ... retrieved chunks ... should include some form of "source tag" so 
you can easily get back to them in context if need be. (p. 242) 

In terms of this study 'thickness' and 'density' were obtained by ensuring 
that all cell entries were succinct and representative of each interview. In 
each cell was located the essence of each interview pertaining to each 
specific emergent theme. 

The advantage of the sorting matrix was that it was now possible to display 
comprehensively all the data for each participant, and in addition be 
sensitive to and so reflect on both similarities and differences between 
each participant. This could be achieved by comparing each of the four 
sorting matrices. However, although a potentially useful analytic strategy 
this was not the intended purpose of the data matrices. 

For Teacher J, eleven themes emerged from the data, the first ten of which 
concern the teacher with an additional emergent theme relating to the 
ethics of this study. The emergent themes were: 

1. What Teacher J likes to teach 

2. Scientific knowledge and understanding 

3. Routine A-Level Biology teaching practice 

4. Past and present uses of controversial issues 

5. Constraints for the use of controversial issues 

6. Potential uses for controversial issues 

7. Thoughts about students 

8. Personality traits of the teacher 

9. Particularities about the proposed lesson and the manner 
of its delivery 

10. Reflection on the controversial issue lesson 

11. Aspects pertaining to research ethics 
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For Teacher J, the sorting matrix took the form of a table where the first 
horizontal row represented each interview and the first vertical column 
the eleven emergent themes listed above 12 . 

In summary, the purpose of the data matrix was to map, sort and store the 
key ideas for each emergent theme. It was used as a process of data 
reduction, data familiarisation and as a storage system, and not in the 
direct formulation of propositions. However, the process did alert the 
researcher indirectly to the potential difficulties in coming to fully 
understand the subjective meaning of the data and of developing a 
sufficient number of propositions which would encapsulate all the data. 

There was no restriction on the number of emergent themes which might 
result from this sorting process. What seemed important was that as 
much as possible of the interview talk be sorted into one and only one 
emergent theme. However, given that teachers in this study did not as a 
rule simply talk about any one theme, mutual exclusivity was often 
difficult to achieve. Thus the purpose of this stage of the analysis was to 
use the matrix as a data storage and retrieval system, not as the primary 
tool for the development of the teacher accounts. The formulation of 
propositions, discussed in the following stage of analysis, served this 
purpose. 

4.2.3: Construction of the Propositions 

Beginning the theoretical abstractions 

This section elucidates the principles and procedures used in the 
construction, testing and modification of propositions. In the context of 
this research, propositions are theoretical statements constructed by the 
researcher as a result of the fine grain analysis of all substantive data: the 
ultimate purpose for the construction of these second-order constructs, as 
mentioned, was to form a basis for each teacher account. 

Before a detailed discussion is given, a brief overview is now provided to 
set the context for the construction of these propositions. 

Propositions were guided by the analysis of the data undertaken so far, and 
written as a result of the researcher’s prolonged and sustained reading of 
all the raw data. Once each proposition was formulated it was then tested 
across all the data for that participant. Any data which could not be 
allocated to a single proposition or was found to be more pertinent to 



12 Refer back to Appendix 4.4a: Event 2 - The Sorting Matrix and Appendix 4.4b: Event 2 - 
Framework of Analysis for the working meaning of each of these themes along with 
illustrative data segments. 
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another proposition, was placed aside and later re-examined. Eventually 
all data was allocated within one proposition. Because the initial set of 
propositions was often not as succinct as those eventually presented to 
teachers in the Propositions Interview or those presented in the accounts, 
this procedure allowed for 'non fitting' data to be re-examined and re- 
located into the original or any revised propositions. The aim was to 
generate propositions which were mutually exclusive and encapsulated all 
of the data. 

In reality teachers made few changes to their specific propositions either in 
the Propositions Interview or in subsequent correspondence with the 
researcher, and therefore, it would seem from the perspective of each 
participant that these propositions accurately reflected their thinking about 
controversial issues and some of the various aspects of their A-Level 
Biology teaching practice at the time of the study. Why this might have 
occurred is discussed further in Section 4.23.2 dealing with the 
Propositions Interview itself. 

The principles and procedures used to construct, test and modify each 
proposition in preparation for the Propositions Interview are now 
outlined. The aim was to develop the minimum number of mutually 
exclusive propositions which would encapsulate the data and 
simultaneously withstand rigorous analytical scrutiny. Two sets of 
principles were developed for this purpose - the application of each 
involving three distinct steps. 

Principles for the Initial Development of Propositions 

Step 1: The Initial Development of Propositions 

Step 2: The Construction of Clusters of Linking Propositions 

Step 3: Reappraisal of Steps 1-2 

Principles for Testing and Modifying the Propositions 

Step 4: Testing Propositions 

Step 5: Preparing Propositions for the Propositions Interview 

Step 6: The Propositions Interview 

For reasons of clarity and continuity with the previous section dealing 
with sorting the data, it was felt that these steps could best be illustrated 
using data from one teacher alone. Teacher J, rather than from all 
participants. Each set of principles will now be presented and discussed. 
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4 . 2 . 3 . 1 : 



Principles for the Initial Development of Propositions 



Two principles were formulated to aid in the initial development of 
propositions. 

Principle A: 

Propositions must reflect the meaning of the actions of each participant, 
with respect to the teaching of controversial issues, and be supported by 
evidence found within the substantive data. 

Principle B: 

In order that all the data be encapsulated into propositions, there is n o 
restriction on the number of propositions. 

Step 1: The Initial Development of Propositions 

Formulation of initial propositions for each participant came from an 
examination of the interview map (Event 1), the interview story (Event 1) 
and the data sorting matrix (Event 2). 

Since the purpose of all propositions was to come to understand the 
subjective meaning of the actions of each participant with respect to the 
teaching of controversial issues, there was no intention to restrict the 
number of propositions at this early stage of development. Rather it was 
to develop as many different propositions as possible which would capture 
all the substantive data. 

Illustrations of how these principles were carried out in practice are taken 
from the analysis of data concerned with Teacher J. For Teacher J, there 
were fifteen initial propositions. These were: 

1. This teacher's choice of content and ways of conducting lessons consistently 
reflect her concern with external examinations, her concern with the 
predetermined syllabus and her belief that there is no time for anything that 
does not aim at examination performance and syllabus coverage. 

2. This teacher’s view of controversial issues teaching did not change 
throughout the study. 

3. This teacher has strongly held views and articulated content knowledge an 
at least one controversial issues, that of organ transplantation, which she says 
she willingly expresses to students whenever it is appropriate. 
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4. Lack of time does not always allow this teacher to collect, use and transform 
teaching materials to support her A-Level Biology despite her belief that 
controversial issues are important and her wish to incorporate them into her 
teaching. 

5(a). This teacher believes that controversial issues teaching is possible 
within her A-Level Biology teaching but only as a short, distinct activity 
within a particular lesson. 13 

5(b). The value of controversial issues teaching for this teacher is seen in terms 
of students’ social skill development not in terms of developing biological 
understanding. 

6. This teacher feels she does not have the teaching skills necessary to deal 
with controversial issues type lessons - organising group discussion and whole 
class debates. 

7. This teacher's view of biology/science is as a set of known facts about the 
world which she reflects in her teaching practice. 

( Alternatively 14 : This teacher's epistemological understanding of Biology is 
as a body of facts which is reflected in her teaching practice.) 

8. This teacher finds it difficult to link the biology in the media with her use 
of the syllabus because the constraints of time, syllabus and examinations 
pervade and dominate her pedagogic thinking in such a way that she is 
unable to bring her wider biological perspective to bear cn her A-Level 
Biology teaching. 

9. On the one hand this teacher sees students as mature, confident, articulate, 
academically able and possessing sound general knowledge, whilst cn the 
other hand she sees them as lacking in basic biological understanding. 

( Alternatively : This teacher seems to hold conflicting views about students.) 

10. This teacher seems to conceptualise learning and teaching as the 
transmission of knowledge to students in what might seem like a highly 
didactic, lecture type format. 

11. This teacher thinks of examination success in terms of students possessing a 
large collection of facts. 

( Alternatively : Successful A-Level Biology teaching for this teacher is seen 
in terms of students possessing a large collection of facts which they can then 
use to score high examination grades.) 

12. There are constraints for the use of controversial issues which are specific 
for this teacher's pedagogic persona. 



13 These are different propositions in terms of their supporting data. They were 
inadvertently not correctly numbered. 

14 These are simply re-statements of the propositions illustrated here as part of the 
researcher's thinking about that specific proposition. 
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13. This teacher appeared not to think about controversial issues in terms of 
using them to teach biological concepts despite having read and listened to 
transcripts and audio tapes where students were applying their biological 
knowledge. 

(Alternatively: Despite intensive professional assistance with the planning 

and implementation of a controversial issues lesson, conceptualisation of the 
use of such issues to teach biological concepts remains difficult for this 
teacher.) 

14. From her perspective, controversial issues lessons can only be realistically 
perceived as one-offs whose value lies in the development of students' social 
skills. 

Step 2: The Construction of 'Clusters of Initial Propositions' 

Given the number of propositions developed during Step 1, and the desire 
to scrutinise each proposition against all the substantive data, it was 
decided for practical reasons to link similar propositions into groups 
termed 'clusters of initial propositions'. This made it easier to allocate 
data to propositions. 

These 'clusters of initial propositions' were later to form provisional 
propositional themes. These themes contained specific propositions 
which were later presented to each teacher for comment in the 
Propositions Interview. For Teacher J there were seven clusters of initial 
propositions housing all the propositions from the list above. 



Cluster 1: 


Examination Constraints 


(Propositions: 1,4, 5(a), 8) 


Cluster 2: 


Teaching Concerns 


(Propositions: 2, 5(b), 14) 


Cluster 3: 


Biological Knowledge about Controversial Issues 

(Proposition: 3) 


Cluster 4: 


Teaching Skills 


(Proposition: 6) 


Cluster 5: 


View(s) of Science 


(Propositions: 7,11) 


Cluster 6: 


A-Level Biology Students 


(Propositions: 9,10) 


Cluster 7: 


Specific Constraints for this Teacher (Propositions: 12,13) 


These clusters were later collapsed into five 'provisional propositional 
themes' 15 for use in the Propositions Interview. The rationale for the 
collapse was that grouping together similar propositions would facilitate 



15 Appendix 4.6 lists these five provisional propositional themes and their respective 
propositions for Teacher J. 
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the response to the propositions by each teacher. On the basis of evidence 
from this interview, these five provisional propositional themes became 
the four propositional themes 16 which were used subsequently to form the 
basis of the account for Teacher J. This is discussed in more detail later in 
this section. 

Step 3: Reappraisal of Steps 1-2 

This step involved a reappraisal of the two previous steps in the analysis 
and was achieved by re-visiting each interview and lesson transcript 
searching for data which would support or refute each proposition. In 
order to maximise the efficiency of this process, those clusters containing 
the majority of initial propositions were examined first. The rationale 
behind this decision was, that since propositions themselves were derived 
from previous analysis (data familiarisation and sorting the data), it was 
possible that most of the data would be concerned with, and so be relevant 
to, these particular clusters. 

Once a segment of the data had been identified as being associated with a 
cluster, this along with its support or otherwise of the appropriate 
proposition, was annotated on the transcript and recorded in a data table 17 . 
This process of allocating data segments to propositions was done for all 
propositions in turn. Once this was completed the transcripts were 
checked for data which had not been allocated hitherto to a proposition. 
This data was re-examined and either located within an existing initial 
proposition or used to develop a substantially different proposition. The 
discussion will now focus on the principles and procedures used to test 
and modify these propositions. 

4.2.3.2: Principles for Testing and Modifying the Propositions 

These principles involved the reassessment and subsequent modification 
of each proposition in the light of step 3. Modifications were made only 
when the data corpus for each proposition was found to be wanting. Four 
principles were developed to allow for this modification. 



16 These propositions are found in Appendix 4.7. 

17 Refer to Appendix 4.5 for an example of this procedure for Cluster 2: Teaching Concerns. 



Principle C: 

Propositions may be strengthened in either of two ways. 

Condition 1: 

If new supportive data is allocated to an existing proposition, then 
the proposition may be strengthened to encompass the data. 

Condition 2: 

If existing data overwhelmingly supports a particular proposition 
then the data must be re-examined with the view to strengthening 
the existing proposition. 

Principle D: 

Propositions may be weakened in either of two ways. 

Condition 1: 

If less supportive data is allocated to a proposition, then the 
proposition may be weakened in order to encompass the data. 

Condition 2: 

If, on re-assessment, the existing supporting data seems weak then 
the proposition must be amended. 

Principle E: 

Propositions may be refuted if there is no supporting data and hence 
removed. 

Principle F: 

One proposition may subsume another proposition if all the supportive 
data for one proposition(A) is found to be wholly located within another 
proposition (B). The former (A) is thus subsumed by the latter (B). 

The above principles are illustrated in Appendix 4.5 and further discussed 
in step 5, the preparation of propositions for the interview. 
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Step 4: 



Testing Propositions 



In this step each data segment was again checked to ensure that it had been 
allocated to the most appropriate proposition. If not it was either 
reallocated or temporarily put aside as propositionless data to be re- 
examined and if necessary reallocated once all the data had been located to 
a proposition and existing propositions had been re-examined in the light 
of its allocated data. This iterative processes of data checking and 
modification of propositions continued until all the data had been re- 
examined. 

Step 5: Preparing Propositions for the Propositions Interview 

Preparing propositions in readiness for this interview involved two often 
simultaneous actions; first, determining as a result of previous data 
analysis whether propositions had been allocated to the most appropriate 
cluster (if not, they were re-located to another cluster) and second, 
determining if the number of propositions within clusters could be 
reduced without loosing the nuances of each proposition. This is 
exemplified now using Cluster 2: Teaching Concerns from Teacher J. 

As previously documented this cluster contained three initial 
propositions [numbers 2, 5(b), 14] concerned with the potential use of 
controversial issues. Once the strength of each of these propositions was 
tested against all its allocated data, and each data segment examined in 
turn for overlap with other propositions within the cluster, it was found 
that much of the data was common across all three propositions. This 
being the case, the three initial propositions were collapsed into the 
following proposition. 

This teacher believes that controversial issues teaching is possible within 
her A-Level Biology teaching but only as one off, short, distinct lesson 
activities whose value lies within the domain of student social skill 
development, not in terms of developing biological understanding. 

The process whereby the number of initial propositions within clusters 
was reduced or whereby propositions themselves were relocated to other 
clusters, often resulted in name changes to clusters. It was thought this 
would captured the essence of each proposition and its supporting data. 
For Teacher J, this process resulted in the original seven clusters being 
reduced to five and subsequently renamed as: 

• About A-Level Biology Teaching 

• Professional Concerns about A-Level Biology Teaching 

• About Controversial Issues Teaching 

• About A-Level Biology Students 

• Views about the Nature of Science /Biology 
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So as to avoid confusion with the original clusters, these were renamed, 
'provisional propositional themes'. At this stage of analysis none of the 
propositions had been subjected to any critical examination or comment 
from each participant. This would happen in the Propositions Interview, 
details of which now follow. 

Stage 6: The Propositions Interview 

This was the last step involving the construction of propositions, and as 
discussed in the previous chapter, its purpose was to seek respondent 
validation for propositions developed in the five previous steps 18 . It was 
also seen as a source of further data for grounding propositions. 

In this interview teachers were invited to comment on and critically 
examine their own specific propositions located within the provisional 
propositional themes described above. What was important to the research 
was the degree to which the three Schutzian postulates had been adequately 
addressed, the success of which could be seen in the level of support 
participants gave to their specific propositions and what from their 
perspective, they saw as the need to add, amend or substantially alter one or 
more propositions. That the three Schutzian postulates had been adequately 
addressed can be illustrated by supportive comments from each participant: 

(Referring to the second provisional propositional theme - professional 
concerns about A-Level Biology teaching) 

Part (d) is absolutely right. Juggling the syllabus, it does, it gives you an 
eternal worry ... Part (e) other constraints - these three are the main 
constraints. No there are no others. No, no, that is all of it really. 

Teacher J 

( Referring to the provisional propositional theme - professional concerns 
about being an A-Level Biology teacher) 

Well that is still the case. Hm. I would go for all of that. Yes I would still 
go for all of that that is down there. 

Teacher C 



18 Refer to Appendix 4.6 for the list of propositions presented to Teacher J and her 
subsequent amendments. 



( Referring to the provisional propositional theme - teaching the A-Level 
Biology course) 

This is all what I think are the main aspects of my teaching I would 
imagine ... I broadly think that I still have these opinions on b, c and d ... I 
think that I would still say similar things if you asked me the same sorts of 
questions again to do with that. Not many things have changed. 

Teacher S 



(Summative comment at the end of the interview) 

Yes, that is a good summary. I could not have distilled my thoughts in the 
way that you have just done. Fine. 

Teacher R 

Apart from minor changes, few substantial alterations to the propositions 
were needed. As mentioned in the introductory remarks to this section, 
the question does arise as to why this occurred. It could be that participants 
were in agreement with the researcher and thought that the propositions 
encapsulated their thinking about the possibilities and problems for the 
teaching of controversial issues or they simply did not wish to voice their 
disagreement. Whatever the reasons might have been, when changes 
were indicated by participants the researcher had three choices. First, the 
change could simply be ignored because it was thought to be irrelevant: an 
untenable position given the nature of the study and the contribution 
made by each teacher to the research. This was never considered as a 
viable option. Second, any changes could be given the status of extra data 
but not of sufficient weight to result in any substantive changes to the 
original propositions. Many suggested changes were simply restatements 
of previous opinions as shown in the quote below: 

(reading proposition relating to controversial issues teaching) 

... less convinced that they would foster a knowledge of biological concepts 
... um ... I think what I really mean is, I am quite happy that you can get to 
the biological concepts but I just fell that the coverage is somehow less 
complete. 

Teacher C 

These comments from Teacher C were no different from her previous 
sentiment which was that the use of controversial issues in order to teach 
biological content remained problematic. The second option became the 
norm 

Third, suggested changes made by the participants could be seen as a 
source of further data in terms of what else it was that participants were 
informing the researcher about which had remained tacit (Quote 1) or 
which the researcher had not been sensitive too (Quote 2). 
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Quote 1: 

I think a lot of the time the most successful and significant scientists are the 
ones that throw in, if you throw in enough ideas into the pot, there is 
always going to be something that is going to have a grain of truth in it. 
Probably the people who generate enough ideas will have thrown in a few 
grains of truth. I think quite often it is like that I would imagine. That is 
my view. 

Teacher S 



Quote 2: 

This particular set I saw as mature and responsive. They were fairly 
unusual in that respect ... but for that of students in general or at the 
beginning of the Year 12 course, I think that that would be a bit broad to 
describe them as mature and responsible and motivated students. 

Teacher S 

These views about the nature of science and about students had not been 
evident in the previous data and therefore were subsequently 
incorporated into both the draft and final accounts for Teacher S. 

In summary, responses made by participants during this interview were 
incorporated to varying degrees into their accounts. 



4.2.4: Development of the Accounts 

Writing from the perspective of each teacher 

This was the final event of the analysis process. First, it involved writing 
a draft account for each participant using as its basis the propositions 
formulated in the previous event along with their associated supporting 
data. Second, this draft was sent to each teacher inviting them to read and 
provide a critique and finally, the construction of teacher accounts which 
incorporated participants’ comments on the drafts and the researcher's 
theorisation with regard to the similarities and differences found between 
participants were written. The final accounts are found as Chapter 5 to 8. 

Each draft account was idiosyncratic and for ethical reasons contained no 
reference to the other participants of this study, and in no way presented 
the researcher's final theoretical explanations and comments. However, 
the overall structure of the draft was similar to that of the final account in 
terms of layout but the finer details, the result of the researcher’s further 
reflective analysis, were left until the final account. Even though 
respondent validation had been sought throughout the phases of data 
collection in terms of clarification, other than for the presentation of 
propositions in the Propositions Interview, the draft accounts were the 
first formalised texts seen by participants. It was therefore important that 
if these drafts were to form the basis for the final accounts, they be written 
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in such a manner as to reflect the perspective of individual participants in 
terms of what they saw as the possibilities and problems for the teaching of 
controversial issues within the A-Level Biology course. Comments on the 
draft accounts were received from Teachers J, C and R, and like that for the 
Propositions Interview, these comments were integrated within each 
account. 

At the time of data collection teachers were conceptualised as individuals 
and therefore data analysis was carried out on a one by one basis using the 
same analytical procedures as already described. However, on examining 
the draft accounts in the light of respondent comments it became more 
apparent that there was a degree of similarity between individuals which 
could be used to enrich the final accounts without loosing the distinctive 
nuances of each participant. As mentioned, this was not surprising given 
the context in which these teachers were working. Commonality between 
participants therefore came to be seen in terms of four propositional 
themes, not unlike those of their predecessors, the provisional 
propositional themes discussed in Step 5 of the previous section. The four 
common propositional themes were: 

• The A-Level Biology Teaching Context 

• Views of Science/Biology 

• Teaching Students in the A-Level Biology Course 

• The Teaching of Controversial Issues in relation to A-Level Biology 

These propositional themes were used to structured the final accounts 
with the specific-teacher propositions reflecting participants idiosyncratic 
features located within these propositional themes. It was never the 
intention that these themes nor the specific-teacher propositions be 
conceptualised a priori. Rather, they were a feature of the data which 
emerged as a result of analysis. What emerged from the writing of each 
draft account was not only a sense of commonality between participants, as 
came to be reflected in the propositional themes, but the need to write the 
four final accounts as 'linked accounts' rather than as 'distinct accounts' 
which was the original intention. Writing 'linked accounts' would serve 
a dual purpose, that of reflecting both similarities and differences between 
participants. 

Therefore, the accounts begin with Teacher J, the first participant, and then 
move to Teacher C, the second participant. In the second account, 
similarities and differences between the two participants are discussed in 
order to identify if possible those features thought to be idiosyncratic to 
each participant, and those thought to be more general. These features 



were then re-examined in the account for Teacher R. In the final account, 
that for Teacher S, all four participants are compared and contrasted. 

Such an approach with its emphasis on progressive focusing was thought 
not only to enrich each subsequent account, but also to facilitate a fuller 
understanding of the idiosyncratic and general features of previous 
participants. 

The final accounts reported in this study therefore represent the 
researcher's accumulative theoretical understanding of what for these 
experienced A-Level Biology teachers are the possibilities and problems for 
using controversial issues in the A-Level Biology course, something 
which echoes with what Schutz (1990, p.41) refers to as the 'homunculus' 
of each actor. 

In terms of structure each account begins with the biographical context for 
each participant, the rationale for their choice of controversial issue and a 
description of the controversial issue lesson(s). This is followed by the 
more substantive part of the account, the analysis of each propositional 
theme and the propositions therein, and where applicable, similarities and 
differences between participants are discussed. 

4.3: Conclusion 

This chapter has described how the substantive data for this study in the 
form of teacher interviews and lesson transcripts were analysed. The 
concern throughout data analysis was to develop principles and 
procedures, based on Schutz's three postulates of logical consistency, 
subjective interpretation and adequacy, which would lead to a 
phenomenological understanding of what experienced A-Level Biology 
teachers saw as the possibilities and problems for the teaching of 
controversial issues using current A-Level Biology syllabi. 

The analysis had no a priori themes or propositional statements based on a 
theoretical model which needed to be tested. Rather, inductive analytical 
procedures similar to those described by Glaser and Strauss (1967) and Miles 
and Huberman (1994) were developed which assisted in the writing the four 
accounts which now follow. 
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Chapter Five: 



Teacher J 

Participant 1 - School A 



5.1 : Background 

Teacher J (known as J) volunteered to participate in this study as a result of a 
formal meeting, instigated by the Head of Biology in School A, where the 
researcher was invited to present the broad aims of the research project and 
negotiate access. 

J has a first degree in biology along with twelve years of teaching experience. 
At the time of the study she was teaching in the biology department of a co- 
educational, years 7-13 comprehensive Local Education Authority (LEA) 
school where she had been a staff member for the past seven years. The other 
members of the biology department were the Head of Biology and one other 
teacher all of whom were following the Associated Examining Board (AEB) 1 
A-Level Biology syllabus. J was regarded by the Head of Biology 2 as 
experienced, competent, well liked by students and able to produce high 
examination grades, an opinion shared by those students who were 
interviewed 3 . 

From her perspective. Teacher J believed the atmosphere in the biology 
department and in the science department as a whole to be collegial, citing 
whole faculty decision making as evidence. She believed that the school 
fostered high academic success for all students by which she meant that 
students ought to gain at least a passing grade in all examinations, in 
particular those at A-Level. The importance attached by this teacher to the 
academic success of students was a recurrent theme throughout this account 
and came in many ways to define her professional identity. 

During the time of this study J taught two A-Level Biology classes - one in 
Year 12, the other in Year 13, the biology component of a Year 10 modular 
science course, a Year 9 class and in addition was responsible for Years 12 and 
13 in the role of class tutor. 

The work with Teacher J was conducted over a period of 10 weeks during 
terms 2 and 3 (April - June) of the 1993/94 school year with her Year 12 A- 
Level Biology class which consisted of 13 boys and 4 girls. 



1 The Associated Examing Board, A95/03, 1995 Syllabuses, Biology and Human Biology. 

2 Informal comments made by the Head of Biology and recorded as fieldnotes by the 
researcher. 

3 Apart from preliminary analysis, detailed analysis of student interviews is not reported in 
this study. 
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5.2: The Nature of the Controversy 

For J, a controversial issue was concerned with various value positions: 

It is about using transplants. It is about something that not everyone may 
agree with presumably. Something which people could give for and against 
and not something the whole world would agree with, I presume. 

J:Prel, 20-25 

J appreciated that the conception of what was controversial would vary 
between individuals. Thus for J personally, organ transplantation per se, for 
example, was not a moral or ethical issue but she was aware that for some 
students belonging to certain religious affiliations or whose families had 
experienced medical requests for organ donation, this issue might well be 
controversial and highly sensitive. 

However, this did not prevent her from voicing her personal stance to 
students - "I find it quite difficult once they are old enough not to give my 
point of view which I ought to keep quiet but ...”. She made particular 
mention of two aspects of organ transplantation; the donation of organs and 
the carrying of donor cards. For organ donation in general J was aware that 
students' reaction might not be favourable to donation itself, as she remarks: 

They might jump at me if I asked them if they were prepared to do it. That is 
always the big ball game. Yes they think it is a good idea, you should do it in 
theory but not themselves ... they recoil in horror sometimes at the very 
thought of the prospect. 

J:Pre2, 32-40 

As regards the carrying of donor cards, this was an issue she believed needed 
to be considered by all students before the age of 18 , as a matter of civic and 
social responsibility, as the following comments reveal: 

I have a real thing about donor cards and I always do go on about them 
when I do the kidney in year 10, because I carry one and I think every one 
should. It would be really nice if all of them had a think about that ... 

J:Pre2, 312-314 

In addition, J knew a great deal about organ transplantation which when the 
occasion arose, she articulated to students. Thus, during several Pre-Lesson 
Interviews, when requested resource materials were presented to J for 
assessment in terms of suitability for the proposed controversial issue lesson 4 , 
J stressed several aspects concerning organ transplantation which needed to 
be highlighted: those of a biomedical nature, such as why people might 
require transplants and what technology was currently available to assist with 



4 All appendices for this chapter are located in Appendix C. Resource materials for this 
lesson are found in Appendix 5.1 and Appendix 5.2. 
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